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ARSTRACT 


The demands on the military operational decision maker 
because of the ever-increasing tempo of developing crises, 
and the explosion of information available, require the 
development of decision aids. The availability of powerful 
microcomputers with sophisticated input and output devices 
and networking capabilities makes the Hevetooment oF a com- 
mand and control (oy workstation possible. However, such a 
system will be virtually useless if it is not easy to learn 
and simple to use. This thesis examines current videodisc 
and computer assisted instruction technology for their 
potential usefulness to the U. &. Navy. The videodisc, with 
34,9000 addressable frames, can provide help functions during 
operations which overlay computer response with the desired 
response. This will result in an effective system which is 
easy to learn, easy to use, and easily customized by the 
user. fhe study propases a design by which the potential of 
interactive videodisc technology can be realized in the 


auto-instructional mode for the Sun Workstation. 
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I. INTRODUCTION 


As more and more sophisticated computers with special—- 
ized applications become available, the difficulty of 
training the users to operate this equipment also increases. 
The sophisticated computers also lend themselves to much 
more advanced automated teaching aids than previously devel-— 
oped. One such aid is the interactive videodiec. 

Qne of the highest priorities in the Department of 
Defense is the efficient use of manpower. One way to im- 
prove manpower efficiency 1s to increase the productivity of 
personnel in the execution of their tasks. Another way 15 
to raise the level at which apparently unqualified personnel 
are employed. This critical manpower requirement is met in 
part by utilizing camputers to simplify and expedite the 
performance of both routine and complex tasks. However , 
computer systems do not function of their own accord. Only 
personnel trained to operate computers can achieve maximum 
efficiency with them. The first step in solving the man- 
Power problem is to establish auto-instructional methods and 
Materials. 

Another concern of the military is that decisions be 
based on the best available information evaluated with sound 
decision-making processes. The demands on the military 


Operational decision maker due to the ever increasing tempo 





of developing crises, and the explasion of informaticn 
avallable, require the cGevelcpment Gf decision aids. rns 
availability of powerful microccmputers with sophisticatsc 
input and output devices and networking capabilities makes 
oy 
the development of a Command and Control ‘C”) Workstation 
possibile. However, such a system will be virtually useless 
if it is not both easy to learn and simple to use. 

The primary objective of this thesis 15 to propoce a 
Gesign by which the potential of interactive videodisc 
technology can be realized in the auto-instructional mode of 
a workstation. The videodisc, with 34,900 addressable 
frames, can provide help functions during cperation which 
overlay user response with the desired respcnse. This 
design will result in: 


1) A highly efficient and erfective system; 


bd 
DP 


system easy ta learn; 


ted 
D 


system easy to uses and, 
4) & system customized to the user, a personal decision 
eid. 

The design af videodisc courseware is the subject of 
this thesis. The development and use of videodiscs and 
computer assisted instruction (CAI) are reviewed as back- 
Qrocund for an examination of a particular videodisc 
Intructicnal system. Chapter Five of this thesis presents 


the tenets cf interactive videcdisc desigqn. These are im-— 


Plemented in Chapter Six in a design proposal for an 





ractive videodisc training program for the Sun 


tation. This study concludes with recammendation= ror 


1 


implementation cf the design. 
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When Thomas Edison first recorded and played a nrAuman 
veice on a wax cylinder in 1877, it was only a matter of 
time until somecne developed a means to record visual mate- 
rial as well. E—. Berliner of Sermany developed a wax disc 
mor voice recording in 18359, But the first ecg se did not 
appear umtil 19237. That year J. T. Raird demonstrated his 
"ehonevision” system in England. It was a wax disc played 
By optical scanner. In 192353, Haird Radiovision (51x minutes 
of video) was marketed in London*s Selfridges. The next da- 
velopment was Westinghouse’s "Fhonovid." Produced in 1745, 
this disc conmtainead and played back single frames [Fef. 1: 
oe i J. 

Further research in the next several years investigated 
a variety of methods for disc creation and playback. exper- 
iments were made with grooved discs played by an eGlectric 
stylus, incandescent bulbs "reading" photo-film discs, and 
laser effects on metallic films. The experiments led to a4 
distinction between videodiscs for video information, and 
optical discs fer digital data. The optical discs require 
and provide greater precision and error control than videc— 
discs. tn 1972, MCA introduced its Disco-Vision system 


which utilizes a laser beam to "read" pitted reflective 





to standard phonogranpn records. The first 
| institutional and government vicgeodisc systems were riiv 
ered im it?é&-7?3 MCA marketed a consumer videsadcisc syster 
Seorperation with Magmavox in 1978s and Fioneer introduced 
its consumer videodisc player in 19680 
VI 


gdecdiscs ovecame widely known 


to the generai 
1981 with RCA’s highly publicized Selecta Visian. 
demanstrated 


mublbic in 
initially 
in 1975, the Selecta Vi510nN was essentially a 
movie in the physical form of a 
a Capacitive stylus 


——_/ @ 


ohonograph record play 
It offered high 
and high resolution pictures But 


ed oy 
fidelity sterec sound 


seemed to be 
improvement in the quality of 
motion. 


itl 


than an 


littie mcre 


playback of recorded 
lity to engage the user nore deeply than 
tne averages cartoon ar sittiatian comedy was limited. The 
user was Simply a Passive viewer. 

Laser videodiscs 


Peel ord" 


are made with an entirely 
and playback 
poOssibi 


different 
process. They have seemingly endless 
ities for random access, 

tion storage and retrieval, 


mser interaction, inftorma- 
and practical applications. The 
factor responsible for aitering the potential of the video-— 
Gisc conmcenst 135 imaginative design. 
BemeevyivecpISC AND VIDEODISC PLAYER CONSTRUCTICN 
The RCA Selecta Vision disc 


15 created 1n a manner 
Similar to that used for creating phonograph records. 
recording process produces 
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Beeeage produced only linear action (moving cirectly from 


the beginning throudh the middie to the end). MOWEeVEr , 


recent develosments by RCS incitce random access canadility, 


wWiewer ooti 


TI 


ne, memory start, and a 30-funetion intrerecd 


I. 


rt 


@emeee Control unit CRHer. 24. 
Tne laser videadisc at present far surpasses the capa- 
bilities of the Selecta Vision system. A laser videocisc 


nas a capacity of 34,000 frames per side, aor 259 minutes af 


visec if played straignt throuch. The advantage cf the 


rt 


laser videodisc 16 that 1t need nat be played straigh 
ehrough. the laser system in combination with an ontoardad 
MIlcroprecessor Gr an external computer allows tar randsm 

SCTess, with average retrieval of Gne to three seconds, or 
the nsw “instant jumo” feature which permits changing from 


one seament te ancther withcut pause CHer. 23. The laser 


Bee sgiscc also hac two attdio channels. 
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Ser videcdisc or optical disc may be made in one of 
Several ways. Basically, a laser beam receives information 
trom a video or digital signal and "writes" it on a disc by 
Gistearting thin metal films or fibers on a glass master. 
The process may involve burning holes or raising bubbles in 
eae metal film. or changina the index of reflectivity of 


meoer= CRef. 4: p. S71]. The disc is then permanently 
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Blea in transoarent plastic to protect the fragilea 
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gGdisc 1S Used a A Meso: 
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from which any mumber Gof copies may be produced. 

The laser optical or videodisc player uses a low-power 
laser beam which is reflected at intervals to dispiay data 
or images on screen. The size and positicn or the hole, 
blister, or mark relative to others on the disc may encode 
information CRef. 4: p. 873. Another metnod uses tie 


ee Ga anecer GF marks to create 


OL 


distance between marks an 
pulse-width encoding which produces a video sicnai [Refr. S: 
pe. £629 The Thompson CSF Videccisc system transmits 
informs z10n when tne laser beam passes through a trans- 
aarent, nanrerlecting disc. 

The material to'be encoded om a videcdietc must criginmate 
See Videotape or film. The vigectanpe must be a tro-incn 


Helical type for the Disco Vision Associates photosensitive 


Cr 


process (Ref. 3: p. SS&27. 3-M reports that the best videa 
resolutian resuits are obtained from motion picture film 
shot at 20 frames per second (Ref. 6: p. S54]. 


Offers rapid procuction of videodiscs from videotapes in 


GBither 2/4-inch U-matics or one-inch type C format [Ref. 7]. 


Beet 1icCeal DISCS AND VIDECDISCS VS. MAGNETIC MEDIA 
Gotical discs and videodiscs are capable of storing 


S0und, video, graphic, cer digital information. Maanetic 


waa 





media nave the same capability, Sut there are many 


fea: Cl So's mao videndicscces are durable and eacy 


ih 


handle, in comtrast to magnetic media. All eptical ar 
Videodisce are removable from the player or drive, unlike 


4. 


most high-capacity magnetic discs (hard discs). Due to 


ce 
feel 


their heavy plastic coatings, video and optical discs ere 


ram fingerprints, magnetic 


pe 
(yf 
— 
nu 
rt 
QO 
Gr 
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3 
ni 

uw 
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“th 


not suscepti 
fieids, and dust. Magnetic media, on tne other hand, are 
easily damaged By any one of these. Additionally, video and 
optical disecs are much more resistant to damage by heat ana 
humidity. 

The 1Ssue of Capacity relative ta space cieéariy deman- 
strates the superiority of the video Gr coticai disc. Une 
disc generally fas up to 100 times the storace capacity a 
the same size magnetic media. Thus, 1t provides storage at 


Small fraction of the cast per user-byte for magnetic 


Or 


media. Capacities currently available in videodiscs ars 

i frames per side or from 1.25 to 4 gigabytes af digi- 
tal information on an optical disc (a giqabyte equals 1024 
megabytes) CRef. 42: p. FOI. The reliability of video 

amd optical dises 1s an asset But initialiy the permanence 
appeared to b= 4 drawback. Disc technology at present 
preciudes erasability of videodiscs., unlike magnetic media 


which may be erased, altered, cr updated easily whenever 


desired. However, the optical disc is Now perceived as a 


14 





differant level in the hierarchy of data storage and 

me tri aval . Am Gpticai disc 15 weli-suited to arcnivar: arc 
long-term storage applications in which erasabiility is fre- 
cguently undesirable. Some researchers feel it would be 
possible, and even desirable, to place a label Gn obsolete 
material with a pointer to updated informaticn. In this 
way, Griginal data is always preserved for historical and 


audit purposes CRef. 4: p. FOI]. Research is underway to 


able and reusable cptic media. Maqneta-optic 


in 


develop era 
materials and phase change erasable techniques are being 


studied (Ref. 4: p. FO). 


phi 


Optical discs for digital and image information storage 
appear capable of achieving comparable and even superior 


@errected bit error rates ES The unmcorrected BER of 


* 


2 
wu 


eptical mecia 16 Generally ore in iO . Error detection and 
correction (EDACT) techniques can improve this to a corrected 


fOr although as much as SO percent of the 


SER of one in 
disc’s capacity is used in the process. Storage Technology 
Corporation has announced achievement of a corrected EER of 
one in fo requiring only 20 to 20 percent of a disc. 
Meer. 4: pp. F2) 

Both video and optical discs produce high-resolution 
images not possible with magnetic media. This may appear to 
be an insignificant advantage or even a useless attribute 


until one considers training and educational applications. 


Full-resolution images can prove significant when training 





Beet es presentation and study of clear pictures or de- 
tailed drawings ar complex machinery. Clear, crisp #ettures 
can also affect the intangible aspect of Viewer or user 
interest and impact. A good, clear picture 1S more inter-— 
esting and engaging than a fuzzy ane of the same subject. 
Bne of the generally accepted theories of education is that 
learning is best achieved when the learner is interested and 
engaged in an active manner in the process [Ref. 3S: 3. 4). 
A high-resolution image may interest the user, but another 
facet, interaction, is necessary to actually engage mim in 


the process. 


D. LINEAR VS. INTERACTIVE FROGRAM FORMATS 

Bur standard educational formats involve passive absorp- 
tion of knowledge by tne student. Lectures, textbooks, 
educaticnal television programs, films, and filmstrigs gen- 
erally require no more involvement from the student than 
listening attentively and perhaps taking notes. There are 
few demands (excluding science experiments) placed on the 
student to actively participate in acquiring and internaliz— 
ing the knowledge by experimenting, solving problems, 
Building models, and experiencing situations [Ref. 8: 
oe ao). In most cases facts are taught without ever 
teaching students the process of discovering facts from 
observable evidence or using previously acquired knowledge 


to make informed decisions cr create new material. 
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Farly uses of the computer in classrooms did tittle more 


1 
iLi 
8 


than replace paper and pencil for tests and problem-solvi 


jms 
ae 


Videotanes designed for classroom use were (Cand stil are 
iistially linear lectures. These ar2 even worse than live 
lectures because there is no direct contact between lecturer 
and student. There is no opportunity for the student ta 
question the lecturer, and no opportunity for the lecturer 
to adapt his material to the needs of the students az he 
gces along. 

The stylus-qrooved videodisc boasts improved fidelity 
but does not meet any educational needs that are not already 
filled by films and videotapes. Recent advances by RCA may 
alter the situation CRef. 91. From the beginning, the laser 
Videodisc was designed to provide random access to informa- 
ct10n by coupling the videadisc player with an on-bDaard 
microprocesssor or an external computer. This feature alone 
makes the laser videcdisc the medium best-suited to engage 
the user in the learning process through interaction. David 
Hon has proposed five levels of interactivity and related 
technical demands CRef. 16]. Level Five is the simplest 
form of interaction in which a microcomputer is used mini- 
mally--if at all--for simple start, stop, or pause commands. 
Level Four uses recognition questions and other branching 
which can make existing video programming somewhat interac-— 
tive. For example, an existing linear videodisc program is 


divided into segments followed by a review question. An 





incorrect answer results in areplay of the pertinence 
segment. 

At Level Three the program can pattern the learning 
process to the needs of each user By using sophisticated 
branching, judgment progressions, and "tracks" Built on 
evaluatien of student responses. This is possible because 
the video branches and computer program are designed 
together for a single purpose or project. 

Level Two introduces the use of peripherals to make the 
program easier to use. A light pen, touch screen, graphics 
tablet, Or voice recognition system, or combination of 
these, may be added to facilitate the use of specially 
designed software. This is especially worthwhile when the 
program 1s designed to meet the needs oF users with widely 
different backgrounds. 

The highest level, Level One, involves the creation of 
special peripherals for specific purposes in a particular 
project. For example, an interactive training program for 
mechanics might require a specially-designed engine with 
sensors on all the parts to detect correct placement. 

The mast important factor in the creation of interactive 
Videodisc programs is imaginative, innovative design based 
on sound research. The research must identify the specific 
needs or goals of training, the best means to fill the need 


Or achieve the goals, and an appropriate method of evalua-— 


tion. The complete program design requires the skills of 


is 





researchers, educators, computer pragrammers, video tecnni- 
cians, autnors. artists, actors, and sound technicians ts 


oroduce the most effective interactive videodisc possible. 


SeeeeGURRENT INTERACTIVE VIDEOQDISC SYSTEMS 

The test of any theory or technology is to examine it 
and its applications in the real world. This 15 also true 
in the case of interactive videodisc systems. Until a 
specific system is created to meet a specific need and used 
by people with that need there is no way to evaluate the 
effectiveness of good system design. From a larqer perspec— 
tive there is only one way to solve the fundamental 
question, "Can interactive videodiscs truly provide effec- 
tive, engaging education producing measurable results?” & 
specific system oe a Given situation must be devised and 
tested. 

1. The Information System 

Bell Laboratories recently develaped an interactive 

video information terminal designed to give the general 
public pictorial, audio, and textual information about a 
city. The system employs a touch-sensitive screen which 
eliminates the use of numeric or alphanumeric keyboards or 
even Buttons. A hidden speaker and microphone provide audio 
information and support a speaker phone interface to the 


television network. CRef. 11) 


ee 
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The system operates when a user asks for asslstance. 
Menus specify Sroad classifications of information whic 
eventually narrow down ta the specific information recuired. 
The user simply touches the screen at the point, line, or 
object he chooses and an infrared beam detects the choice. 
Within cne to three seconds, the information is retrieved 
and displayed. 

Some information changes sao rapidly that a videodisc 
would become outdated rather quickly. For this reason, the 
system includes a graphics overlay device to record and 
display information on transportation schedules, prices, and 
reservation availability. This 165 displayed simultaneously 
with the appropriate video information. It may be updated 
easily, quickly, and frequently. 

The telephone offers the added feature of automatic 
Gialing to enable the user to talk to any establishment 
about reservations, for example. The minicomputer is acti- 
vated merely by pointing to the screen. The user need not 
know the telepnone number of the establishment. This video- 
disc system greatly enhances user understanding of 
directicns abcut the city. 

Cne important feature of the videadisc system which 
the information system exploits is the two audio channel 
Capability. Instead of using the two channels for stereca 
sound, as in most applications, the city information system 


uses each channel separately. Audio information is provided 


bd 
2 





in two languages, English and Spanish, one on each channel. 


When the system is activated, the user 15 given the separ- 


n 


tunity to choose the language of his choice. This makes th 
system available to many more visitors, without causing 
anxiety for the non-English speaking individual. 
a. Interactive Videodisc CPR Instruction 

Cardio-pulmonary resuscitation (CPR) has for years 
been taught by instructors equipped with a manikin known as 
"Resusci-Annie.”"” The manikin was frequently equipped with 
gauges to aid the students and teachers in evaluating the 
effectiveness of their respective efforts. The system was 
good but it could not guarantee the same quality of instruc- 
tion for all students. Nor could it guarantee that all 
Students received exactly the same, precisely correct 
information. 

A new interactive videodisc system developed by 
David Hon of the American Heart Association incorporates the 
best aspects af previous CPR training programs in one 
teaching unit. To accomplish this feat, Hon had to develop 
peripheral equipment designed to measure the students* ef- 
fect on Resusci—Annie. In this case, special sensors 
measure the depth of CPR compressions and monitor the place- 
ment of the hands for the compressions. chet. fie. pe 127 

The program begins with an introduction by a doctor 
with several graphics of body locations essential to suc 


cessful CFR. There are short review questions interspersed 


Zi 





throughout which the user answers with a light pen. Even 
essay-type answers are possible using an alphabet gris ta 
spell cut answers. 

The computer monitors student success and automati- 
cally reviews segments if necessary. The student also has 
the option to call up a menu which includes a glossary of 
still video frames. There are even three levels available 
(beginning, intermediate, and "technically inclined”) (CRer. 
mee Pp. iz. 

The final stage of the program involves the highest 
level of interactivity with actual simulation of CPR on a 
manikin. The student receives coaching from the on-screen 
doctor as if he were there. Branching techniques use the 
sensors in the manikin to identify the difficulties or 
successes of the student and access appropriate advice and 
instruction segments that may be only 10 to 20 seconds in 
mem@unm Chef. 125 p. isi. Tt is here that David Hoan’s 
imagination is most apparent as the effect af the sensors 
and such responses as "a little more gently, this time,” 
is to make the student more aware of the victim and his 
noint of view. 

The course runs approximately two and a half hours 
although it is contained on a 30-minute videodisc. This is 
possidle because a large portion of the program is delivered 
in still frames (Ref. 12]. It 1s also possible for the 


course to run much longer or slightly shorter to fit the 
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needs of the stucent. The system uses the two availabice 
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socundtracks to give the option of learning in either eacgiisn 


(a 


or Spanish. Most importantiy, the course ensures that CFR 
training 15 standardized, and that no one passes the course 


until Khe or she is truly ready. 


oa. QOther Videodisc Systems 

The Architecture Machine Group at M.I.T7T. has created 
a "movie map” of Aspen, Colorado, using a touch-sensitive 
screen. They have recently received orders from the U.S. 
Navy to develop a "visual toolbox" to aid in the repair of 
complex hardware (Ref. 14]. Bank of America introduced an 
interactive training videodisc for bank tellers called 
"People Skills" in 19832, and Walt Disney’s Epcot Center in 
Orlando, Florida is extensively supported by interactive 
Videodisc systems (Ref. 1: pp. 7-8). The videodisc’s 


Potential as a training and educational tool has barely 


begun to be realized. 


F. THE FUTURE FOR VIDEOQDISC TECHNOLOGY 

while it would be impossible to predict with accuracy 
all the advances that will be made in videodisc technology, 
some advances can be expected to answer our current needs. 
The interactive videodisc industry seems likely to develop 
more running time or more random accessible time on the 
Videodisc, more reliability, smaller-sized units, and higher 


Guality for less cost. Still-frame audio would be desirable 
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and will orscbably be available soon. Easier user inter- 
faces, with wicer ees: peripherals such as touch screens, 
light pens, and voice activators, are also to be expected in 
the near future. CRef. 15] 

Some factors will remain essentially the same. A Goad 
Videadisc system will still depend on a Righ-quality effec— 
tive design and master. The needs of the real world will 
determine the research and development of software and hard- 
ware (Ref. 15:5 p. 93. Further, each technological advance 
will most likely spawn new uses for the videodisc system and 
mew areas of training, such as pre-experiencing, which 1s 
teaching something to a person before he is exposed to it in 
real life CRef. 143. An example of pre-experiencing would 
be like teaching the Officer of the Deck of a ship the 
landmarks of a strange harbor before he actually pilots the 
ship inteo that harbor. 

Toa overlook the interactive videodisc for training pur- 
noses would be like ignoring textbocks, paper, pencils, and 
eyen teachers as potential training aids. The interactive 
Videodisc wiil almost certainly be in the classroom of the 


TULUre. 
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&. DEFINITION 
The design for an interactive videodisc training program 

must be based on a study of not only videocisc technology 
but also computer assisted instruction (CAI). CAI is the 
direct use of the computer ta facilitate learning. This is 
done in two phases. The first phase uses the computer to 
make learning easier and more likely to occur. The second 
uses the computer to provide a record of the actual learning 
that has occurred. 

CAI is the direct use of the computer for the 

facilitation and certification of learning-~-that is 

using the computer to make learning easier and more 

likely to occur (facilitation), as well as using the 

computer to create a record proving that learning has 

eccturred (certification). EReEt cs ¢ Be 163 

Two catecories of CAI are "tutorial" and "drill and 

Practice." Tutorial presents material to be read by a 
student at the terminal. This is accompanied by periodic 
questions or problems. The student’s responses are recorded 
By the computer which usually tracks the progress of the 
Student. Drill and practice is the electronic equivalent of 


flashcards as used in elementary school for math tables and 


vocabulary. 
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fee HISTORY 

The groundwork for CAI was laid in 1925 when programmed 
instruction first appeared. This early system was impiec- 
mented on a simple mechanical device. It posed muitipie 
choice questions to the student and would not advance to the 
next question until the current question had been answered 
correctly. 

Interest was spurred in programmed instruction by H. F. 
Skinner in 19354. The essentials of his system were: 

1) Present information and/or questions to the learners; 
2) Provide opportunity to the learner to responds and, 
2) Provide feedback. 

Skinner applied the theory of behavioral psychology ta 
the learning process. The "law of effect” is the basic 
building block for CAI. Essentially the assumption is: 
Behavior which is followed by pleasure is more likely to be 
repeated than behavior which is not followed by pleasure. 
This has also been called stimulus-response or S-R theory. 
It has been proven conclusively on animals. However, 
serious doubts still exist as to whether the "law of effect" 
is valid when applied to human learning. In spite of this 
Skinner became famous for his application of the principle 
tO programmed instruction. 

From these beginnings came the present day systems which 
use computer memory and storage capabilities. The student 


iS Given a question on the cathode ray tube (CRT)--the 





stimulus. The answer is input through the keyboard and iis 
the response. If the student gives the right answer, He 
receives pleasure in the form of positive feedback on the 


eri. 


C. COMPONENTS OF CAI 

The three components of computer assisted instruction 
are: hardware, software, and user (Ref. 18: p. 914. 
Interaction among these three components is very important. 
In the user’s mind the computer should be a complement to 
his own intelligence. Computers have the power of data 
manipulation but they exhibit no creativity. A designer oaf 
CAI should realize this and avoid the pitfall of concen- 
trating too much on the Rardware and software at the expense 
of the user interface. The cost Peano tens in memory and 
speed of hardware indicate that the user interface has 
become the main yardstick by which CAI 1s measured. 

1. Hardware 

Recent advances in microcomputer technology have 

made computer assisted instruction more affordable. Two 
reasons are most likely for this result. Hardware prices 
have fallen consistently since the dawn of the computer age. 
Microcomputers are more common and easier to obtain than 
access to mainframe computing power. This makes training 
more accessible on microcomputers. In turn, this accessi- 


bility allows the cost of software to be spread over a 
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greater number of trainees [Ref. 19:2 p. 2513. Software 
costs are the largest expense for these systems. 

The "microcomputer revolution” has also Srought 
about another savings of sorts. Simplicity of operation has 
been emphasized because the microcomputer market 1s more 
attuned to the general public than to computer profes— 
sionals. The mainframe computer establishment has long held 
the reputation of being “user hostile.” The microcomputer 
industry directed its production to create "user friendly” 
systems targeted for the general public. Efforts in this 
direction have advanced to a stage approaching the ultimate 
“user seductive” system. 

Technological advances in peripherals for computers 
have had a significant impact on the CAI application. The 
most recent has been the use of a videodisc as a secondary 
storage device. Chapter Two discussed the details of video- 
disc technology and its application to learning systems. 
Nearly instantaneous random access has a strong impact on 
the design of a computer assisted instruction lesson. For 
example, at any point in the lesson the user could be re- 
routed back to any other point in the lesson. This is 
Called branching and will be addressed in more detail later 


in this chapter. 





2.  S8o0ftware 
a. General Purosose Languages 
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General purpose computer langquaqes can he us 
to write CAI lessons. There are some advantages to using 
this approach. Innovation is much easier and program effi- 
ciency is better. Efficiency refers to both memory 
utilization and execution speed. The disadvantage is that 
proficiency in a language requires both a considerable 
amount of work and a great deal of experience. 

Ls Authoring Languages 

Specialized authoring languages are available. 
These languages are easier to master than a general purpose 
language and they are tailored to the specific purpose of 
CAI lesson design. Recause Qf this specialty type design, 
the authoring language enables the programmer to use his 
time more efficiently. The programmer loses some flexibili- 
ty compared to general purpose programming, but authoring 
languages are more flexible than the alternative that 
follows. 

c. Authoring Systems 

CAI authoring systems are the next step in the 
automation of CAI authoring. These systems can be used by a 
beginning computer user. This opens up the CAI authoring 
Process to many more people than the first two alternatives. 
AFuthoring systems are "“menu-driven." This means that the 


computer program leads the operator through the steps of 





writing the lesson. The author 15 given various opticns 
from which to choose such as: 
1) Enter text display for the student to views 
2) Enter a question for the student to answer; 
>) Enter acceptable answers to the questions 
4) Enter fhints to student, repetitions allowed. or time 
limit for answering; and, 
3S) Enter the lesson point to which to branch based on the 
student*s answer. 

The authoring system automatically generates its 
own code for the computer execution of the lesson. A disad—- 
vantage is that these systems lock the author into ane model 
of CAI thus limiting flexibility. This is outweighed by the 
advantage that the author does not need to be an experienced 
programmer to produce programs relatively quickly on the 
automated system. 

ge €SeSS 

CRESS is an authoring system developed for the 
U. S. Navy. CRESS is an acronym for Computer-Based Educa-— 
tional Software System. The system was developed at the 
University of Utah from its VCIS (Video-computer Courseware 
Implementation System) software. Basically it is a set of 
tools that allow the author to create software comprised of 
text, graphics, animations, and video with flexible 
Branching structures. An overview of VCIS is provided in 


Appendix A. 





oe User 
The user in CAI is the student. The interface 
between the student and the lesson 1S created by the author. 
That interface design 15 most important in determining the 
success of the system. A portion of the interface is deter- 
mined by the psychological approach of the instruction 
system (most use the stimulus-response theory mentioned 
previously). The other part of interface is the dialcgue 
between computer and student. This is the area over which 
the author has the most control. He determines how much 
text to present, how often to ask questions, and what to do 
based om the response to questions. 
a. Learning Stages 

One approach to dealing with the user/student is 
the concept of learning stages. "Stepwise learnability” 
breaks up the amount Gf information the user must assimilate 
into a series of unintimidating steps CRef. 4: p. 100). 
For the CAI designer, this may be interpreted as "Don’t give 
too much information too fast." Each lesson should contain 
a manageable amount of information. Optimal length has not 
yet been established, but educational institutions seem to 
settie on the 45 to SS minute time frame for convenience. 
Students are generally accustomed to that period of class 
length, therefore exceeding it may be unwise. 

Each lesson should build on its predecessors. 


When this is done, the student progresses to the desired 





educational objective smoothly with as little trauma as 


possible. 


so al 


int 


The CAI system can bs desiaqned in stage 
different entry levels bDaséd on experience with tne subject 
matter. This could be quite expensive if a set of lessons 
had to be designed for each level of entry expertise. fF 
simpler approach is to design the lesson flow cf one system 


to accommodate entry by more experienced students at later 


points in the program. 


D. CAI DEVELOPMENT 
It 1s estimated that it takes as many as 200 hours to 

produce, field-test, and validate a one-hour lesson (CRef. 
i7: p. i103. Tools are being developed that can help to 
reduce this time. Authoring languages and systems have 
already been addressed. Tt is also apparent that a systems 
approach to CAI design would be appropriate. In general, 
the systems approach is as follows: 

1) Analyze problems 

2) Specify required outcome; 

=) Design systems 

4) Create systems and, 

3) Test and revise system. 


For specific computer assisted instruction applications the 


systems model has five major parts. 


(4 
fh 





ii Front-end Analysis 


The first step toward the problem solution is the 
initial analysis. This snould reveal target porfulsticn, 
microcomputer to be used, subject matter, approximate 


length, and the time and other resources available. 
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= Cutcome Representation 


The desired outcome of the lesson can be represented 
by a set of objectives. These objectives are usually in- 
cluded in the lesson to show the student what is to be 
accomplished. Objectives can be transformed into questicns 
for the student to test his progress. In CAI these ques- 
tions are called criterion frames and can be used to 
document the intended content of the lesscn. 

=. Lesson Design 
Design has three different aspects. 
a. Functianal Design 
This aspect considers the lesson’s primary func- 
a OF. Is the CAI program the prime deliverer of information 
or does it reinforce learning from other sources? The 
latter points to the use of "drill and practice” as men- 
tioned earlier in this chapter. Tutorial format lends 
itself to the former with the idea of presenting new 
material for learning. 

b. Physical Design 

The physical design of the CAI curriculum is 
analogous to the path the student follows through the 
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lesson. Two basic designs are linear and branching. Linear 
is most common and the Simplest af the physical designs. 
Every student follows the same path through the leseon. 
Branching involves a more camplicated design, 

but it may have the highest return of the two methods men- 
tioned here. There are alternate tracks through the lesson, 
usually selected and referenced based on the answers to the 
criterion frames. This format takes advantage of the compu- 
ter’s capabilities. With the advent of videodiscs this may 
become a more popular method for writing computer assisted 
instruction packages. Flcw charts are an integral part of 
this design aspect. They document the desired physical flow 
of the lesson and ease the authoring process. 

c. Logical Designs 

These have their basis in behavioral learning 
theory. In a didactic design the student is given informa-— 
tion and expected to regurgitate it in the form of answers 
to questions. A discovery design relies on the student to 
use his own judqment to reach conclusions about the subject. 
In this design the student is only provided only enough 
information to arrive at the correct conclusion. 
4. Lesson Creation 

It 1s often desirable to start designing the lesson 
by writing the criterion frames first. Most, if not all, of 
these can be lifted from the Outcome Representation of the 


systems approach. After the questions are written, the 





teaching frames can be produced. These contain the text 
that answers the questians. Directions to hels the stucsent 


fate the scttware 
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step of this process 15 to enter the code or to manipulate 
the menu-driven system to enter the lesson. 

There are three stategies which may be used in 
lesson creation to ensure the effectiveness and validity of 
the lesson. 

a. Extensive Validation 

The first is the most time and money consuming. 
It involves many validation cycles. The first iteraticn is 
usually not a complete lesson, but only criterion frames. 
The author would have to build on that base after each field 
feeee Froducts of this strategy are well-researched and 
have a high degree of reliability. 

b. Lean Lesson 

An alternative is to write a complete lesson 
including both criterion and educational frames. It is 
understocd that additions may have to be made since the 
First iteration is very "lean". Some validation is done and 
changes will be made before the system becomes fully opera-— 
tional. This strategy is a compromise between the preceding 
and succeeding methods and is the most common choice in 


light of financial and time constraints. 





e~. High Risk 
fmo@iae ubiirae Strategy the first iteration of tne 
lesson is the final one. WNo time 16S avallable for vaiida- 
tion. KEecause of the lack of validation the lesson must 
stand on its own merit. Obviously, there are some problems 
with this approach. It relies entirely on the quality of 
the first iteration and more likely than not contains a high 
degree of risk. 
3. Lesson Validatian 

This may include a pre-test, post-test, and/or field 
testing. Validation is the feedback of the system and 
contributes to its revision. The more validation that a 
development effort uses, the higher the reliability when the 
lesson is finally offered to the student in its final envi- 
ronment. As pointed out previously there are tradeoffs 
inherent in the degree of validation. Time and money 


available frequently dictate this choice. 


Peer REe—DEVELOPMENT CHOICES 

Frior to beginning the development of the CAI lessons 
the development team must choose among the various 
approaches and methods that have been examined in this 
chapter. After those choices have been made, a checklist of 
pertinent points can be constructed for the development 


process to be followed. With this in hand, the team can 





* 


toward tackling the problem to be solved with an 


riate, effective plan. 








i. See eee enn trl VI DEBDIStC CAL 


In December of 1983 an interactive videodisc training 
system was obtained and temporarily installed in the Naval 
Fostgraduate School*s Mathematics Department Microcomputer 
Laboratory. The primary objective of studying this system 
was to determine if the principles of both CAI and interac— 
tive videodisc design could be applied in the development af 
an interactive videacdisc training program for the U. 5S. 
Navy. A second objective was to examine user respanse to 
such a system in order to determine if an interactive video- 
disc training program would be useful. 

The system utilized a commercial Videodisc player, a 
video monitor, a control box, and its controlling software 
to provide an interactive learning experience. It was con- 
mected to an IBM personal computer. The objective of the 
computer assisted instruction was to give the student the 
knowledge to operate the IBM PC, and to use the WordStar 
word processing and the VisiCalc spreadsheet software. 
VisiCalc was not available, so that part of the lesson was 
not addressed by this experiment. 

This commercial system utilized two video monitors. The 
computer monitor displayed the normal text and graphics of 
the program (operating system or WordStar). The other moni- 


tor showed either actors in motion sequences of instruction 





or pictures of actual operations on the computer monitor and 


keyboard. This system was designed to intercept all stroke 


if 


to the keyboard and provide realistic simulation of opera 
tions on the computer without accidentally changing or 
circumventing the system software. 

he system was teft unattended with a set of written 
instructions posted for any interested individuals. Hues— 
tionnaires were left to be completed by anyone whe attempted 
the tutorial. Only eight persons eventually completed ques-— 
tionnaires. The raw results are shown in Appendix B. 
Although eight returns do not qualify as a statistically 
Significant sample, the totals provide interesting data 


about the system. 


A. QUESTIONNAIRE RESULTS ANALYSIS 
1. Estimate of Microcomputer Experience 
Mone of the eight persons claimed to be an expert in 
microcomputers. Most were students at the Fostgraduate 
school with some computer experience. Seven of the eight 
judged that they had mecderate or less experience with the 
WordStar program. 
ee Student View of Level of the System 
All sight of the respondents saw this system as 
Girected at a beginner’*s level. This is also the targeted 
student group according ta vendor information. In that 


regard the author seems to have met the objective of playing 





to a specific audience. In doing this he may have lost some 
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opportunities to reach more knowledgeable users. it wi 
interesting tnat five of the eight said that the program was 
below their own experience level. Experience with computers 
tends to generate a degree of confidence in the user. AN 
experienced user may be confident enough to experiment with 
a system. He may challenge the validity and effectiveness 
of the system and even discover some bugs in the system. 
This seemed to be the case with NPS students. The students 
who tried the system are probably more confident in their 
dealings with computers than the apparent student level for 
which this system is designed. A user who fears computers 
is more careful to strike only those keys he is told ta 
strike. 

The users were asked to pick perceived target groups 
for this tutorial. They were free to pick as many of the 
five choices as they wished. The group most frequently 
picked was junior GS (1-4) or junior enlisted (E1-E4) (five 
times). Next most popular with four selections was the next 
higher level group, mid-level GS (5-11) or mid and senior 
level enlisted (ES-E9). 
=. Reactions to Hardware Features 

Half of the respondents thought that the two screen 
presentation was helpful and another three said it was a no- 


effect situation. While not an overwhelming endorsement of 





a two-screen system, this suggests that a two-monitcor system 
has possibilities. 
noof tys resaon- 


Even with two screens to watch. sev 


ill 


dents admitted to being impatient several times, while 
waiting for the system to catch up to then. 1h PS a 
dangerous sign. The moment a person is consciocus that he is 
waiting for the machine, he Begins to lose concentratian an 
the task at hand. Some researchers have advanced the theory 
that the point of impatience becomes a problem when the 
Subject 15 waiting for response more than two ceconds CRetf. 
mee p. 259). 

The control box was equipped with a voice simulatar 
which was used accasianally for warning messages or praice. 
Reaction te that voice was mixed. Only one persan actually 
enjoyed it while most were indifferent. It was the opinicn 
of some that the voice was condescending. This part of the 
user interface revolves arcund the user’s fear of “who’s 
really in charge nere?" 

4. Program Effectiveness 
Six of these questioned estimated little or no 
improvement in their computer knowledge as a result of ths 
instruction. This may also relate to the already high level 
Of technical expertise that these students possess. Tt has 
been stated that most thought the program was below their 
microcomputer expertise. Hased on that, it would not be 


expected that they could improve from exposure ta something 
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tney perceived as a low level, beginner program. A simil 
reply was obtained by asking if they felt any more comrcart- 
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able with comnuters. Five said that they did mot + 
more comfortable than hefore using the program. 


=} = Froeram Completion 


Five students did met complete the tutoriai. Most 


fa 
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Qave Similar reasons for non-completion, usually because 
lockup of the seftware resulting from a mis-key by the 
eeent - This kind of error was Supposed to have peen 
avoided by the] use af the keystroke interceptor contreal box. 
Obvicusly, there were etill some probleme in that mechaniem. 
The system did mot account for all scassible mistakes. 

Half of tne students spent less than an heur on the 
tutorial, while the cther half spent between one and twa 
hours. jwo hours should Rave been mere than enough time ta 


cover the material. Interest could not be expectec ta 


xceed that time limit. 
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» OVERALL EVALUATICN 
There® were several complaints about the system. 
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issumed that each student had some 


of 

a 
iti 
tt 
<<? 
if 
cf 
fil 
3 
‘ 


melciation befor 
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starting the leseon. The system authors 
assumed that each student would read the accompanying 
cwenty-page manual before sitting down at the machine. This 


a ta 
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HE that is not done in many computer educaticn 





Situations. A better approach might be to make 


YVideodisc CAT systems stand alone without ald tram 
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table ta the stucent. toe suchor shaul 
student has to be shown the on/ctff switch by sam 


source. Everythine else shoauid be taught by the 


The respondents campleined that instructions for 


sowering up various components of the system were hard to 


ee 1 OV. Sametimes simply turning on these computer 


Systems 


can be a frustrating experience. THiS i5 an argument 


placimg such systems in a manned space. 
the space 
imstruct students on Bower-up procedures. This 


unrealistic requirement tar the Navy situation. 


Hi 


Iscatians for such a System are in 


paces triat ars 


culd nave as a secondary duty the require 


Tne personnel 
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normally 


Staffed during working nours and sometimes araund—-the- 
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THiS presence may also have 145 disadvantage as covered in 
the mext saragraph. 
ee Sueartas=ment of Failure 

With this @xperimental system there were instances 
when scucdents were ambarrasztzed because they could not cet it 
CG work properly. Such embarrassment causes frucstraticn 
with the system, anc even if the student cvercomes the 
murdie, it prejudices him against it. Embarrassment may be 
Meir ieo if the place of instruction is public or even 
Pe@emertoliic.  ifre prebiem is compounded if the student works 
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ifferent level in the organization than otners ores 
Mio = Sten Operation. In the military, for iIn&tancr 
MferS 1S es Generali “eluctance to admit ignorance t2 wrasse 
mersonnel either abave or below your cwn rank. 
i Bugs in the System 
The main reason that oanivy threes ofr Sight students 
completed the tutorial was system bugs. In the words cf the 
students “the eystem froze,” "HordStar bombed out.” "saft— 
t 
ware crashed.” and "made a mistake and couldn*t get aut.” 
All these seem to relate ta the process ofr intercepting 
keystrokes with the control box priar to executican. TAS 
eee =SCmed on the surface to be a geod one, but was not 
executed properly. Meee eo, Comal ctian rate is not 
ecrceptabie. 
' 
a. student Comments 
Generally the evaluation by the students was neqa- 
tive. TRe aporoach seemed ta be correct, 
FEequires additicnai te 


but the 
iz iG 


executian 

Pie Gempuiter fiteracy factor 
MmentTi0ONed previcusly may explain why the 
the system i 


inadecua 


mero Students found 
eee Some specific comments were: "Locked 
flashy, but very frustrating tc use”, "Felt program was tco 
mewem cco be used 5. anvene yet", "bhiy do we need a monitar 
£0 take a picture of a computer videa monitar?", "The tu- 
torial that comes with the IBM FC i MUG me base Wg 2 5 AG 
8'he vicescdisc linkup has its advantages but is not better 
than other tutorials I have used. 
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Mn the cositive side one student commented. “TFT lire’ 


— =a a" hs = - are ine a _— es ° : = wake ‘ a 
Mes ike to run through this a number of times. Lute 


C. EVALUATION SUMMARY 
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it wed that the authoring team skimcted on the 
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design process ee to compensate with attractive 
packaging and salesmanshic. The bugs orcoably could have 
been eliminated by using a thorouaqh design and validaticn 
process. The vender probably did nat utilize a systems 
apprsach to the effort. Several af the steps described in 
Conapter Three of this thesis would Rave enhanced the system. 
A great deal more validaticn must be done before this [8M FC 
eutorial is a gcecdad cone. 


Perce Geel iioeo Liat Viable interactive videodi 
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training programs can be dceveloped by using the principles 
ar Both CAL and interactive videadisec design. The desian cf 
these programs smould be done carefully and with areat 
comcern ror the target audience. Chapter Five af this 


thesis discusses 2 methodology for designing videodiec 





WING AND FIITHOR ING ViIDERDiSU COURSE. 
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Interactive videodisc courseware begins as an idea. 
This idea is transformed through numerous stages in the 


Ces5ign process te produc nm interactive training gackage. 
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The design process has no srortcuts., and it cannot 52 sica- 


sterped witnout risk Gf an inferiar nmrocuct. 


A. F NEW MODEL FOR COURSEWARE 
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As techncloay progresses and new teaching aids are 


ed, aducatears must rethink entire educatiana 
orograms and strategies in order to take acvantage of tre 
mew eaurpment. 

Mot uniike the development of personal transportstisan 
Benois SQy just Dpetore the turn of the century, when thre 
then mature delivery system (animal muscle power) had 
reached its maximum output, and a brand new Bregcue ee” 
(the internal combustion engine) was fueling the forces 
for a Major change in tne way pecpie traveled, we are 
presently seeing Gur mature post-World War Tf instructian-—- 
al methcdclogies giving way ta substantial pressure of 
entirely new systems cf instructianal technolacy which we 
scarcely understand. Ret co «22. bee 

The task of the educator is to learn and unde mad the new 
technolegy. Understanding tne new technclocy invoives tne 
recognition of its range of possibilities. The videcdiec 
Should be used creatively, not as merely a new means to 
Gisplay the same old videotapes and lessons. Michael L. 


Cebloocis points out (Ref. 22: p. 20] that neither the 


microprocessor nor the vidsodisc will be used to their 
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for structuring an interactive videacdisc lesssn. Toa 3e 
effective, it must include what Dewlocis calls the structur— 
al elements and the process elements, which comnmrise tne 
whole interactive videodisc system (Ref. 22:2 p. Ali. fe Ss 
apparent that no design model suited to Glder frerms of 
instructional materials could passibly be adequate for the 
new systems. 

im order ta device a new model for a particular combina-— 


tiom of hardware and software, the designer must have a 


re 


iti 


h capabiriities and limitations oaf 


working cnawledge aft 
that combination. several canfigurations are possible. 


First. the remote controller .. . can be used to manually 
load program steps into the internal memory of the video-— 
disc player. .. . Second, Csomeld players can receive a 
nprogram from 4a computer flappy disc or cassette. ... 
Third, if a digital program exists on the videodisc, then 
the program can be inserted into the player’s memory 
without using a computer. . . . Fourth. with a computer 
properly interfaced to the videodicc player. programs 
stored cn floppy disc can provide mation sequences oar 
still frames from the videodisc and at the same time 
present text or graphics either an the cemputer terminal 
cr on the T.V. monitor. . . . Fifth. these same programs 
could be stored on the videodisc during the mastering 
process and can then be unloaded from the videodisc inta 
the external microcomputer memory. ERefe 25s OD. /6—773 


The configurations which contain or automatically load a 
program avoid manual user error. The fourth configuration 
is frequently mere useful than the fifth because the compu- 


ter program can be altered or updated with relative ease. 


q/ 


In the fifth configuration, the overall cost is lower be- 
cause no accompanying floppy disc is necessary. HOWwever, 


An mee, 
Kam Leen 


the computer program is permanent and. at present. unable 
be erased cr changed on the videodisc. Hoth of these con- 
figurations provide maximum utilization of computer memory 
and branching logic for a powerfully interactive system. 

Interactive videodisc educational systems have many 
advantages over videotape and computer instruction systems 
but there are disadvantages as well. Figure 1 (CRef 22: on. 
241] lists both advantages and disadvantages which =hould be 
considered before embarking on an interactive videodisc 
project. The list further emphasizes that this is a unique 
medium encompassing a variety of visual, audio, and proqram 
Possibilities. Far the first time, all of these possibili- 
ties are realized in one system. 

When the educator or system desiqner understands the 
interactive videodisc system, he must then consider the 
components of an individual lesson ar tutorial. An interacy 
tive videodisc lesson may include a pretest cor statement of 
objectives, simulations, information presentation, questicns 
Or interactive tasks, practice sequences, tests, and 
interactive sections which utilize the capacity of the com- 
puter or the video sections to provide a "physical feel" for 
the subject not possible through any other system (Ref. 24: 


Bp. 741). In addition, the educator must decide the type cof 


control to be utilized. CAI generally places the control 
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CHARACTERISTICS OF 


INTERSCTIVeE 


Advantages 
1. Individualized dive 
2. Self—-paced as 
oe Learner data collec 


8. 
9. 
i). 


Bel 


12. 
Ee 
14. 
ae 
TD « 
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tion and storage 
RBranching capabilities 
Computation options 
Variable learner input 
systems (touch screens, 
light pens, voice acti- 
vated, voice recog- 
nition 

Easy revision of com- 
puter text, graphics, 
ang program logic 
Color text options 
AUdIG capability 

Two separate audios 
tracks 

Very large data stor- 
age capacity 

Still images 

Motion images 

Slow motion 

Fast motion 

Full color capability 
Three-dimensicnal 

No degradation of audia 
and video 

Low-cost courseware in 
moderate volume 

Very law maintenance 
history 

Fortable 

Rapid random access of 
all learning cues 
Spatial index of com- 
ponents 


Figure i 
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Disadvantages 


Added hardware cost 
Limited revision capa- 
Dil leywor vatial oO anc cisc 
video 

Additional develscpment 
time required 

Not transparent 





with either the student (self-paced instruction) ofr the sys- 
tem (predetermined sequences) CRef. 24:5 og. 774. 

In interactive videcdisc lessons. both types Gor contral 
may be used separately or in combination. The system con- 
trol approach can be desianed to display sequences only when 
the learner has proven ready through interactive evaluative 
sections. The arder of sequences is predetermined but the 
pacing 1s indirectly controlled oy the student. The learner 
control approach may permit the student to select tne order 
of the secticans, difficulty level, test options, and study 
methods, but the sections themselves may be system con— 
trolled for order of presentation, pace of testing, and 


other factors. Cnet 2a, OO. 7/3 


fee iMCIPLES OF DESIG 
The educator who has studied the interactive videodisc 
system and determined his basic strategies for the lesson is 
ready to formulate his design model. This 1s not entirely 
an uncharted area, for Michael DeBloois has proposed 
thirteen principles, quoted and described below, as a guide 
for the designer. PROet<. £2... POG oe Oo } 
1. Frircipie One 
AN interactive videodisc system is not merely a merging of 
Video and computer mediums; it is an entirely new medium 
with characteristics quite unlike each af the composites. 


The educator who has truly studied the system, as described 


in the previous section, has already recognized this fact. 


O 
OD 





ee. Frinciple Two 

To Gevelcp interactive videcdisc systems, B2cequate 

resources are required. DBesiqners must also oe Entrenre- 

neurs and solicitarss expanded potential for learnine is 

accompanied by an expanded need for resources. 
DeBloois’” primary cancern here 16 that an underfunded video- 
disc project will never be completely successful. Figure 2 
(Ref, 2753 shews the prices for mastering and repiicating 
charged by four major videodisc companies. The service is 
not inexpensive, But this step is only the last one in a 
long line of even more expensive steps. 

MASTERING AND REPLICATION AT FIONEER, SONY, 3M, 
AND TECHNIDISC 


Financial Breakdown hone om sony Technidisc oh 


Interactive CAV 


Set-up $4,000 $4,000 $5,000 
16 copies S36 ot) Basco) 4,250 ae 20 
190 copies 7 ea 7 Oe Sao PaO) 
1060 copies 25,900 350,000 25,000 BeeoOou 


Linear CAV 


Set-up $2,000 $1,500 $1,300 
10 copies $2.13 Ae 1,680 1,780 
100 copies 2.800 a FOO LO) 3.200 
1000 copies 10,000 Tee Goo 1 SOD 11,800 


Other services 
Check disc $500 NOT $3550 $550) 
Check tape AVAILABLE 2a) 20 


Figure 2 


Interactive videcdisc courseware costs begin with 
the initial outlay for design and cancept. The execution of 


the design will undoubtedly require consultants from 





specialized fields to cover the subject. A production starr 
could inciuce writers, actors, video technicians. 4 dirsc- 
for, ang computer programmers. Also, the first versicn 
requires evaluation, adjustment, and re-evaluation. Ths 
final version is then taped, mastered, and produced. The 
costs incurred by these steps are substantial. Figure 3S 
(Ref. 22: p. 3773 shows a rough budget estimate for devel- 
oping and mastering a one-sided interactive videodisc. 


The budget is based on the actual expenditures for a number 


of interactive videodisc projects (Ref. 22: Bos oF 40 1. 


PROSPECTIVE BUDGET FOR GNE-SIDED INTERACTIVE VIDEGDISC 


low end averaqe 
Front-end analysis and design $ 7,000 Bs. OU) 
Treatment and scripting 4,900 8,000 
Subject matter consultants =, O00 &, 000 
e*¥Pre-taping production 1,300 OO 
**#7Taping and pre-mastering ZO 000) =O oO) 
Seas tering ey GOO 3,000 
Froject management 10,9000 12,000 
Computer programming 8,000 fo, O00 
Evaluation 1,300 4, 200 


$37,000 $100, 500 
** Depending on features built into the interactive sys- 
tem and on availablity of visual source material. 


Figure 3 


The principle of high cost should not be considered 
a problem or stumbling block. The educator must be aware of 
the expenses in advance in order to insure that sufficient 


funds are available to see the project through its 


an 
bh 





conclusion. Further, the issue of cost could provide the 
impetus for universities and institutions to pool their 
resources and creative teams to tne benefit of ali. Even 
emall colleges could participate in a program distributed in 
this manner by contributing teachers or technicians instead 
of funds (Ref. 24: p. 713. The team of designers and 
authors is the crucial factor in the process and the cost of 
hiring a sufficiently varied and expert croup of individuals 
could be excessive. A cooperative program would greatiy 
reduce this cast for all concerned. 

Another consideration for a Budget—conscicus 
designer is that the courseware be suitable for a wide 
variety of users and be as applicable a few years hence as 
I1¢ 1S at present. This implies that the program components 
be stored on a floppy disc rather than on the videodisc to 
allow for ease cf modification. Additionally, courseware 
should be based on data files rather than programs in order 
to adapt easily ta different operating systems, languages, 
or processors. DRete 245 Pp. GJi=92) 

=. Frinciple Three 
The objectives which are written for interactive videodisc 
systems must reflect the instructional needs identified 
for a wide variety of potential learners. 
This principle affects the cost considerations discussed 
above. It also stresses the need for sufficient branching 
LO accommodate both the novice and the expert in order to 


Provide truly individualized instructian. The needs of 





hse 


potential users must be assessed before the system 
desiqned. 


Ae Principles Four 


The desian effort must be interdisciplinary in nature, 
capable of a full range of activity, crossing professicanal 
specialties, and involving personnel from disparate 
fields. 


discussed earlier from two perspectives. First, 


j-3 
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ist 


the medium demands expertise ina variety of fields so that 
a team of designers is practically unavoidable. Second, the 
cost of a team 15 substantially reduced when institutions 
combine efforts and such combinations produce a broad-based 


creative team. 


oe 


a Frinciples Five, Six, and Seven 

The way the treatment of the subject matter is handled 
within the learning design 1s very important. Treatment 
decisions must allow for frequent, meaningful, and 
"upbeat" attractive opportunities for learner interacticn. 


Feedback to learners should take both serious and humorous 
forms and be a constant design feature. 


Learner motivation is the sine qua non of interactive 
Video design. 


Few people in this age can claim complete ignorance of 
Videogames and mass media. The pull of videogames on the 
interest level of most people is undeniable. A lesson that 
could approximate this popular style to any degree would 
have an edge in engaging the user’s interest. Humorous 
reinforcement tested by the U.S. 7th Army (USAREUR) in 
Germany in an interactive videodisc lesson met with 


favorable response (Ref. 22: pp. 51-52]. 





Oe Princinles Eiaqght ine, Ten and Eleven 


Instructional cues presented learners must Be of tha 
highest quality. 


Training equipment and supporting software must De Gsepenc— 
able. 


Project planning and management is critical; project con- 

trol can be gained through the use of appropriate planning 

techniques and devices. 

The expense of interactive videodisc systems warrants 

accountability. Evaluation is essential far assessing 

quality. effectiveness, efficiency. and worth. 
These quality control principles are aimed at assuring the 
finest possible courseware for the investment of time and 
money. Quality of the visual elements must have a high 
priority because of the pervasive influence of televisicn. 
Users will tend to expect the same polished look of the best 
televisian show. Additionally, the user will expect the 
equipment to function properly. A malfunction could se 
frustrating and counter—-productive. 

Principles Ten and Eleven focus on the responsibili- 
ties of the production team. The production staff must 
pravide economical production, plan and meet hundreds of 
ceadlines, and prove the reliability and quality of the 
system, both hardware and courseware. More importantly. 
production and creative teams are often called on to vali- 
date the worth of the expensive videodisc system compared to 
a mor®2® conventional or older training system. Is the high 


cost more than warranted by increased efficiency and better 


student response? 
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7 Frinciples Twelve and Jhirteen 


The use of a hardware system must be as transparent as 
possible. 


Formal and informal information dissemination channels 
must be developed. 


One key to good interactive videodisc courseware is the ease 
with which a learner can use a system. "Transperency’” 
refers tao this facet. A non-transparent system would ve ane 
in which the user had to know complex access procedures, or 
one which was designed in a confusing manner. Everything 
must be clear and easy to use for the learner to avoid 
computer anxiety. The use of advanced peripherals 
(discussed in Chapter Two of this thesis) could be extremely 
helpful in some applications. 

An interactive videodisc courseware designer must keep 
abreast of technology in order to utilize new developments 
and peripherals when possible. Principle Thirteen suggests 
that direct contact with others in the field 18s the fastest 
way to obtain new information. A network of researchers and 
desiqners cooperating for the purpose of information ex- 
Change could provide vital assistance to all interactive 
Videodisc users and creators. 

3. Summation 

The principles devised by DeRloois provide insight 
into the complex process of interactive videodisc design. 
However, actual authoring of courseware directly from these 


Principles would be difficult. Basic authoring forms 





provide a physical model or framework in which specific 


elements may be inserted for a particular system. 


C. BASIC AUTHORING FORMS 

For a computer programmer, an interactive videodisc 
computer program 13 a4 major undertaking. For an educator or 
designer with iittle computer programming experience, thie 
task would be nearly impossible without authoring systems 
and implementation systems. 

There are three basic authoring forms available to the 
designer. These may be used to map the design prior to 
production. The three forms are storyboards, grid frames, 
and branching networks or flowcharts. These three forms 
spring from the need to mene y motion sequences, still 
frames, and the manner of interaction or branching to be 
implemented. Chetee ae. . Oo. /8 

A storyboard form consists of two parts. A box on the 
left side is used to sketch rough line drawings of the 
motion sequence. Qn the right side, the actual audio mes-— 
sage and/or a description of background scunds is written. 
Additionally, it 15 possible to include instructions to the 
Camera-person or the director. 

The grid frame is used for message layout of still 
frames that are to appear. A grid frame can be easily 
constructed on graph paper by placing a border around an 


area of 30 to 25 squares horizontally by 12 to 15 squares 





mertically. The author then uses the enclosed area to 


design the message by placing characters in adjacent 
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resemble pages of text, but should be similar to good over- 
head tramsparencies with lots of space between lines. 

Rranching networks cr flowcharts are used to describe 
the branching options allowed in an interactive videodisc 
program. A compact numbering scheme is needed to label the 
still frames on the storyboard and to develop these branch- 
ing networks or flowcharts. Any alphanumeric system that 15 
internally consistent can be used. "Branching networks 
provide a ’road map” of all the lesson components showing 
their relationship to each other.” (CRef. 23: p. G2) 

A script for interactive videodisc courseware should 
contain the three forms discussed: storyboards, grid 
frames, and branching networks. All] three can be combined 
onto a single card. This may be more useful for designing 
interactive videodiscs where motion sequences are short and 
where many opportunities for branching are needed. 

Once the various forms have been used, there is a 
demonstrated need for sophisticated software to aid in the 
transistion from plan to computer program CRef. 25: np. 158). 
There are several types of software to support training 
systems. First, authoring systems that fully incorporate 
video provide adequate support for the non-programming 


author. Second, authoring utilities provide for greater 





ease Of programming using higher level languages. Third, 
machine code driver routines facilitate the interfacs 
between high-level lanquages and video devices. Last, pro- 
ductivity tools facilitate menu construction, branch and 
logic testing, and preparation of digital dumps for both 
stand-alone disc systems and computer/disc and tape systems. 
In order to convert the design into an interactive 
computer program, the designer may use an implementation 
pregram. fhe University of Utah has developed such an 
implementation system. It 1S appropriately called Video- 
computer Courseware Implementation System (VCIS). The U.S. 
Navy has been licensed to use this system to produce course- 
ware for its new command and control (C7) workstation. An 


overview of VCIS is contained in Appendix A. 


D. EVALUATING COURSEWARE EFFECTIVENESS 

The final step in the creation of interactive videodisc 
courseware 1S evaluation of effectiveness. The primary 
objective of using videodiscs in education 1s to create more 
effective courseware. Four factors contribute to this 
objective. First. it 185 important to carefully design the 
courseware so that the student will learn the material. 
After using the courseware, can the student do the problems 
Or can the trainee perform the task? The latter implies 


that job performance measures must be identified. 








Second, a student*s time is valuable. Effective course— 
ware permits the more capable student or trainee to prcaress 
rapidiy but alsc provides the necessary help to those wns 
need it. 

Third, presentation of material should be modified with 
changes in student or trainee population. Major changes ta 
the courseware may have to be made on the basis of signifi- 
cant differences in the capabilities of the target group. 

If the material is designed with care, the changes can often 
be minimal. 

Fourth, courseware validation and modification should be 
included in the development process. All student answers 
should be recorded so lesson evaluation programs can be used 
to analyze the student answer data. In this way, designers 
can identify areas in the courseware that are ineffective or 
unnecessarily time-consuming. Courseware should be vali- 
dated before it 1s given to students or trainees. 

Refinement and evaluation should alsa continue after stu- 
dents ar trainees have begun using the material. 
Modifications should be possible using the information from 
the lesson Evaluation programs. 

& practical and comprehensive evaluation checklist has 
been devised by Robert Wooley (Ref. 26: pp. 1635-168]. Tt 
examines specific issues under general areas in an attempt 


to evaluate the effectiveness and quality of individual 
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aspects of a system as well as the system as a whole. “fhe 


checklist is reproduced in Appendix C. 


fee CONCLUSION 

The intricate design and authering process seems less 
complicated when approached with suitable tools. DeHioois’ 
Principles of Design and the Basic authoring forms serve to 
demystify the process and divide it into workable and man- 
ageable areas Of concentration. The use of these principles 
and forms in the development of an interactive videodisc 
training program for the Sun Workstation will be demon- 


strated in Chapter Six of this thesis. 
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The topic selected for this interactive videodisc tu- 


v8 és 


torial design is the screen-oriented text editor, "vi. 
This program is available on the Sun Workstation, the hard- 
ware selected as the test bed for the U. S. Navy’s new 
Command and Control (C7) Workstation research. The text 
editor is probably the most frequently used program on any 
computer, be it a microcomputer, minicomputer, or main 
frame. Therefore, ucers must be taught how to use the 
available text editor. It 18S especially appropriate for 
this research because: 

1) Tt 18s representative of the type of material of 

interests 
2) The amount of material 15S manageable so a system could 


be designeds and, 


5) Every quarter, twenty or more new students at the 


ae th 


Naval Postgraduate school must learn "vi. They con- 
stitute an excellent test and evaluation group 
representative of the target population discussed 
below. 

"Vi" 15 a screen-criented text editor. There is a "vi" 
tutorial available on the Naval Fostoraduate School’*s Com- 


Puter Science Department VAX 11/730 minicomputer. It 15 an 


interactive, sequential program. Use of the tutorial is 





accamplished by entering the text editor and moving thrroucgn 
the variosus sections, ender control af the editar. m2 user 
learns by doing. The tutorial presents information ta the 
user in the form of full screens of text resembling pages of 
a book. This visual presentation is very difficult to read 
because too much information is presented at once. The 
tutorial is dry and dull, and it takes several hours toa 
complete. 

A creative interactive videodisc tutorial, such as the 
one proposed in this chapter, will serve to improve the 
existing tutorial and aid user interface with the machine. 
This first iteration 1s intended to describe the backbone of 
the tuterial from which development can proceed in an order- 
ly fashion. Given this intent, validation, criterion 
frames, and a high degree of interactivity are desirable but 
not critical to this design. The methodology used in the 
design of this interactive videodisc tutorial involves four 
of the five steps of CAI development as stated in Chapter 


Three of this thesis. 


A. DESIGN STRATEGY 
1. Front-end Analysis 
The target population is U. S. Naval officers at 
Lieutenant or Lieutenant Commander level, or higher. The 
system on which the tutorial is to be implemented is the Sun 


Workstation. Figure 4 shows the configuration for hardware 
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set-up necessary ta execute the proposed design. The su5- 
ject matter is "vi." The main sections, Basic Topics, 


Intermediate Tspics, and Advanced Topics, should taken 


ti 
ee 


more than one hour each to complete. 
=. Qutcome Reopresentatian 

The objectives of this design are two-fold. The 
first is to teach the student how to use the "vi" text 
editor. This will be accomplished by teaching him each 
command and its result. The presentation will strive to 
put the student at ease during the learning process. 

The second set af objectives is aimed at future 
interactive videodisc training program development. These 
objectives are: 

1) Demonstrate the capability of microcomputers in con- 
junction with the interactivity of a videodiscs 

2) Demonstrate the utility of the multi-media aspect of a 
Videodiscs 

=) Create a base from which a production team can further 
develop and validate the tutorials and, 

4) Stimulate further research toward systems with more 
interactivity and greater use of artificial 
intelligence. 

ae Lesson Design 
a. Functional Design 
This program is the prime deliverer of informa-— 


tion. Therefore, it is a tutorial rather than drill and 





Gaeactice. Tt will be a menu-driven, highly structured 
design. Tris will eae likely limit the degree of interac— 
tivity and therefore restrict the extent to which tns system 
can customize itself to the individual user. 

b. Physical Design 

The design will utilize Branching. Figure =o 

shows the high-level Branching network, or flowchart, tor 
the "vi" tutorial. Figures 6. 7, and 3S represent anstrac-— 
tians of lower level detail for the Basic, Intermediate, and 
Advanced Topics segments, respectively. 

c. Logical Design 

The design 1s a didactic one for several rea-— 
sons. The valume of information required to operate the 
text editor efficiently is such that a "hit or miss” learn- 
ing aporoach would be very frustrating. Also, the time 
involved in such an approach is a luxury that the U. S. Navy 
cannot affcrd. Finally, this type of material does not lend 
1tselr to experimentation and inductive or deductive reason-— 
ing, unless the user is intimately familiar with the text 
editor. 
4. Lesson Creation 

A "lean lesson” approach is used for this design. 
No validation will be done on the material and no criterion 
frames will be included. Frovisions will be made for a test 


in each major section, but questions will not be developed. 
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MAIN MENU 


« INTROOUCT ION 
- SASIC TOPICS 






- ADVANCED TOPICS 
- QuIT 


we |W A 


INTROOUCT TON 
CONTENT 


. INTERMEDIATE TOPICS |, 


STOP 


HIGH LEVEL FLOWCHART FOR VI TUTORIAL 


FIGURE 5 
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BASIC TOPICS MENU 
1. CREATING/EDITING A FILE 

2. MOVING FORWARD/BACKWARD IN A FILE 
3. SCROLLING A LINE AT A TIS€ 

4. CURSOR MOVEMENT 

S. SAVING FILES 

6. INSERTING TEXT 

7. DELETING CHARACTERS 
8. UNDO WHAT’S DONE 

9. GETTING TO ANY LINE 
10. HELP 

i. s EST, 

12. RETURN TO MAIN MENU 























BASIC TOPICS HELP MENU 
CONTENT 
i eee 3 
SET REVIEW FLAG SET HELP FLAG 





sR 






TOPIC SUMMARIES 
1 eee 9 
LP OR 
W 


REVIE 






YES 


LOW LEVEL FLOWCHART 
BASIC TOPICS OF VI TUTORIAL 


FIGURE 6 
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INTERMEDIATE TOPICS MENU 


MORE ON SAVING FILES 
« JOINING LINES 

» SEARCHING FOR A STRING 

« FINDING ANO REPLACING 

« RETURNING TO LAST LINE MOOIFIED 
e INTERMEDIATE CURSOR CONTROL 
HELP 

TEST 

« RETURN TO MAIN MENU 


0 @Oon @m & | A 
e he e 






SET REVIEW FLAG 


INTERMED TOPICS Test 
CONTENT 
} eee 6 ; 


TOPIC SUMMARIES 
1... & 
IEW 
YES 


bein 
LOW LEVEL FLOWCHART 


INTERMEDIATE TOPICS OF VI TUTORIAL 
FIGURE 7 
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ADVANCED TOPICS MENU 


1. MORE LOW-LEVEL CHARACTER MANIPULATION 
2. ADVANCED CORRECTION OPERATORS 

3. TEXT BUFFERS 

4. FINDING AND REPLACING 

5. MORE ABOUT INSERTING TEXT 

6. ASBREVIATIONS 

7. HELP 
8. TEST 
9. RETURN TO MAIN MENU 









TOPIC SUMMARIES 
1 eee 6 


LOW LEVEL FLOWCHART 


<n > ADVANCED TOPICS OF VI TUTORIAL 
FIGURE 8 
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As stated sarlier in this chapter, validation and changes 
will be necessary or to implementatian. 

Directions to help the student operate the tutariai 
will be included. A help menu will Ge available in each af 
the three sections. Each will contain the same tonic list-— 
ing as its parent menu. Entering the help function will 
result in the student’s seeing the summary for the particu- 
lar topic. If more information is desired, the student can 
enter the appropriate lesson segment from the topic summary. 
Additionally, the student will Rave three choices at the end 
of each segment. He can continue to the next segment, 
escape ta the menu, cor review the information just 


presented. 


S&. DESIGN DOCUMENTATICN 
The design documentation is supplied in Appendix D ofr 

meeils study. It presents a storyboard and rough script for 
fire tutorial. Alphanumeric messages to be displayed on the 
computer screen are included; however, these have not been 
formatted on grid frames because cf space limitations. Each 
segment 1S presented ina linear manner in tne storyboard. 
Branching is shown by comments such as “BRANCH TO SELECTION” 


or “RRANCH RACK TO BASIC TOFICS.” 





Vit. CUORCLUSIONS AND RECOMMENDATIONS 


eee CONCLUSIONS 

This study achieved its primary goal of procucing a 
preliminary interactive videodisc design for the Sun Work— 
station. The information gathered and presented in Chapters 
Gne throuch Five of this thesis was used to develop the 
design. The multi-media capabilities of the interactive 
videodisc and microcomputer system were used to create a 
broad design encompassing all major facets af the "vi" text 
editor. Extensive validation 1s necessary to verify the 
design’s effectiveness. The.checklist in Appendix C could 
also be used to evaluate the desigqn. 

The intent of this design was to lay the groundwork for 
a system to be expanded and validated by future research. 
This approach appeared to have the greatest potential value 
to future researcners. An alternate apporach could have 
Seiected one or two "vi" commands and completely developed, 
Validated, and produced an interactive videodisc tutorial 
for them. This vertical approach would have proved that 
such a program will work for training users of the Sun 
Workstation. Tt would not have attacked the more difficult 
task of designing a broad system applicable to all major 


facets of "vi." The design proposed in this study is a 





starting mpoint for research and development rather than 2 


oroaototype tao be rigidly copied. 
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tutorial it is intended to replace. Although it 15 a4 menu- 

driven, highly structured design, the user learns by listen- 
ing and cbdserving rather than By doing. Tne manner in which 
this design presents material to the student is, Rowever,. an 
improvement. This design succeeds in presenting informaticn 
in a clear, concise, and visually interesting format. Pur 

ther development can increase user interactivity. 

The process of researching the technology and creating 
the design yielded many valuable cbservations. Desiqning en 
interactive videodisc tutorial 1s a time-consuming process. 
More than 73 hours were required just to produce the design 
in Appendix D, which at best 15 aonly a partial design with—- 
out tests and criterion frames. Still more time will be 
required to include these and to improve interaction. An 
extensive re-design effort will be necessary to elevate this 
desiaqn to the status of an expert system which utilizes 
artificial intelligence. 

The private sector already employs interactive videodisc 
training systems in a variety of fields discussed in Chapter 
Two of this thesis. Video sequences, still photos, 
computer-generated alphanumerics, and audio combine to 
create auto-instructional training programs which tailor the 


instruction to the needs of the individual. This study 





further demonstrates that this multi-media approach is a 
valuable one which could be used to great advantage by ins 
fees. Wavy. The tenic selected fer the design in Anecendix B 
is typical of material which must be taught to new users of 
Navy computer systems. Information 15 transmitted to the 
user through all available media. This provides reinforcs- 
ment of key concepts in a manner which attracts and retains 
the user*s attention. AS noted in Chapter Two of this 
thesis, learning 1s best achieved when the learner 15 
interested and engaged in the process. 

The format used to document the design was particularly 
effective for tne alphanumerics. The boxes encouraged #ca- 
nomical use of computer-generated alphanumerics because they 
approximate the grid frames specified in Chapter Five of 


meas Study. 


BR. RECOMMENDATIOGNS 

It 15 recemmended that a subsequent project aim toward 
implementation of the design in Appendix OD. This will 
require validation and development of tests and criterion 
frames. Such a project should also strive for a "learn by 
doing” method with more interactivity, perhaps through 
Simulation or drill and practice segments. Successful com- 
pletion of test segments should be rewarded with video or 
alphanumeric congratulations, such as a message superimposed 


cn a video sequence of fireworks. 
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The oroagram for cantroalling the interactive videccicec 
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system should 5e produced using one of the latest vers: 
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ef an authecring system. The program should also previdge fer 
tracking a student’s progress and coilecting data on all 
users. One such choice for the Navy is CRESS, which is 
currently being installed at the Naval Postgraduate School. 
The initial implementation should be validated by using a 
Videotape tao store the video sequences. The Navy should use 


professional writers, actors, directors, and video techni— 


as part of the design team to ensure a high-quality 


isl 


cian 
audio-visual presentation. Follawing validation of the 
tutorial and development of criterion frames, a prafessional 
production e@eroup such as the-Educational Technology 
Division, Fart Gordan, Georgia, snould be put under cantract 
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to produce the mecessary videcdisc mast 
Further develcoment should strive to use artificial 
intelligence to improve the system. Researchers should alisa 
Sxamine cognitive science research and study models af Human 
Thought and problem-salving. The application of these to 
tne system would necessitate the inclusion of different 
learning farmats. This would allow each user to adopot the 
most appropriate and effective learning format for him. 
Emphasis on auta-instructianal methods will reduce the 
amount af time required of experienced personnel to train 
new users. The most important aspects of interactive video- 


disc courseware development are project planning and 








management cantroi. Coordination of the steps in tne erao- 


cess is critical to success. Tne Mavy must pay clilces 
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ment in the area of interactive videcdisce training orocrams. 
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The following Gverview af VCIS 


VMOCIS User’ s Manual. University of Utah Videa-cemputer 


— 


Courseware Implementation Svstem Version 2.0c, by Richard C. 


andk and Harbara H. FEnranp. University of Utah Recearch 


Mmeetimeaticn, 19383, Unapter 2. po. i-. 
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chapter introduces the University or Utah 
Courseware Imolementatiaon System (VCS) 
pregcrams for use an a micreaecomputer eae 
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e implementation and modification of comoeuter— 
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eBssons incorporating videa material; na 
nd is required. It contains interactive program 
he eqgiting of text. graphics, and animations; 
W1ide2o materials; (3) sequencing the material 
btn the editors and specityving the Branching 

and (4) analyzing the data collected during the 
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designing the implementatian system major emoha 
ced on reducing the cost of implementing and 
ing courseware aon microcemouters By simplifying 
courseware implementation and in most cates eliminating 
the need fer a programming staff. The 1mplementation 


SYSstem is BSasy ta use without sigqgnificantiy restricting 
educational strategies. Caos eneey ele G1 mg cabal lis 
ties such as animations and sopnisticated answer marsina 
that you might not attempt if orsa@ramming were reguired, 
yYOur capabilities are extended. In addition, the imple- 
mentatian system was designed to encourage the development 


ae 


Fective computer-based iesarning materiais. 
The implementation system provides detailed information on 
student performance so you can determine the effectiveness 
cr mew ideas. The time to implement a lesson is suffi- 
Ciently short that new ideas can be experimented with. 
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Computer—-oased learning materials will be cost-effec— 
tive ONLY if they are widely used. THis Ffollaws from thre 
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high cest of developing the courseware. Even with the 

implementation system, tne cast af courseware deveiapmsnt 

Geai sts Mish. .« . a Severai factors have inhipitec the 

widescread Use OF CoOmMpUter-Dased learning materiais. 

First, Very tew Srrective computer-based lessons mave Deen 
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Material to meet Local needs. Imstructors are mare 
tG use materials if they can easily madify them tao mes 
the needs of their cwn students. Third, most cot tne good 
material that 15 now availiable fcr use cn microcemeuters 
does mot include record keeping sa either the students 
must keen their own recoras or oroacters must be used. 
Fourth, without the detailed record keening available with 
a computer, it is difficult for an instructar to identity 
ineffective parts of a lessan. 
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YCIS addresses these issues. It 15 eaty to modify 
existing courseware tG meet local needs. There is 
detailed record keeping tor courseware evaluation. Tre 
cest for the nardware and software needed to start crea- 
ting courseware at an accredited nonprofit educational 
metitution is less than $10,000. As af May 1, 19731 
twenty-seven educatianal institutions ranging in size from 
Ricks College in Idaho to Cornell University in New York 
have licensed VCIS. A wide variety of courseware 15 being 
created. Examples are remedial math at Mission College in 
California, navigation at the U.S. Naval Academy. Dicicay 
at Florida [Institute of Technolagy, pathology at Indiana 
Medical Scheel, and legal accounting at Harvard Law 
Bemooli. 


2eu COURSEWARE DESIGN 


YCIS enables you to employ educational strategies 
appropriate to a particular learning situation. The sys- 
tem permits you to design courseware that emulates the 
cutor-pupil mode, stresses mastery learning, includes 
interactive dialogues and tasks, and provides tests with 
immediate feedback to the student. 


2.4 FRAME CCMFOSITION AND EDITING 


The Basic element of the lesson is called a frame. 
The implementation system has editors for creating and 
modifying frames and a video selection procram for 
choosing video portions. Conceptually, an emoty frame 
resembles a clear tramsparency, not a blank sheet of 





paper. A frame may contain text or e@ranhics. Frames 

created EXACTLY as the student will see them in the le 
sen; furthermore, changes made to frames are immeciate 
wesible to you. The editors are easy to use because ¢t 
optians are always displayed and the diaicques between 
different editors and the user are similar and concise. 
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The text editor, TEXTEDIT. . ., permits you, with a 
minimum number of keystrokes, to position text on the 
screen and adjust or remove individual lines or blacks af 
met. The empty text frame contains 235 lines of 80 char- 
Bccers. .- - or, optionally, 25 lines af 40 charactere. 


Using any of the 1972 characters available from the 
keyboard, text can be placed anywhere an the frame. 
Specialized character sets such as thase with mathematical 
symbols or cursive characters may be used at any time 
simply by changing the name of the character set. Since 
each frame is like a transparency, a question can be 
Gisplayed on one frame and the appropriate response to the 
student*s answer can be displayed by superimposing another 
frame. If the response is piaced on the frame so that it 
does mot cover the initial question, the initial question 
will still be displayed to the student. TRis saves 
repeating the question an the response frame and storing 
redundant text. Both Bbiank spaces and characters are 
Gapaque and cover text an the screen when superimposed on 
any text. 


Graphics frames may be displayed while the text frames 
are being created. This ensures that text labels and 
explanations will agree with the graphics when presented 
to the student. Other features of the text editor alloy 
you to overlay text frames to view their appearance, move 
rectangular portions of text without altering the remain- 
der af the frame and recover text removed inadvertently. 


The graphics editor, GRAFEDIT. ... is used tao place 
Qraphic objects on the screen. The empty graphics frame 
contains 240 rows of 320 dots. .. . 


The dots in the graphics frame can be either on or 
off. Like the text frame, an empty graphics frame resem— 
Bles a clear transparency and graphics can be superimposed 
on text frames or other graphics frames. Text frames may 
be displayed while the graphics frames are being created. 


Four primitive objects are available in the qraphics 
editor: The line, circle, arc, and curve. Graphics 
frames are created by positioning these objects on the 
screen using the keyboard cursor control keys or a 
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Graphics tablet to specify reference points. .. . ihese 
primitive objects can be used ta create 2 wice varictiv a 
figures. If a graphic will be used in more than cne 
position on the screen, it 15 created as a user-defined 
obyect. User-defined abjects. created from the primitive 
objects and other user-defined objects, can be positioned 
anywhere on the screen by specifying ane reference point. 
Libraries of user-defined cbjects can be created. 


ty 


An animation is a sequence cf drawings displayed 
rapidly ta create the illusion of motion. The animation 
editor, ANMIMATE. . ., 15 used to create and edit up to 29 
drawings and specify the display sequence. fhe emnty 
animation drawing cantains 54 rows of 64 dots, a sectian 
of the grashics frame. .. . 


The videa selection utility program, SELECT. . ., 
allows you to preview and select video segments. fhe 
srogram displays the video frame numbers an the computer 
monitor and permits you to save the desired start and stop 
frame numbers in a file for later use in the lesson build- 
ing program. 


If a lesson requires a feature that is not supported 
by the implementation system, a procedure written in Fas- 
cal can be added to the orogram which presents the 
learning material. The Pascal procedure isc called a 
SO@ecial. . . - 


z.29 COURSEWARE ASSEMBLY 


The courseware assembly program, BUILDER. . ., 185 used 
to 6 establish the order of presentation of the text. 
Graphics, animations and video selections included in the 
learning material and to create the branch points... . 


With the RUILDER, you: (i) specify the order for 
displaying the frames created with the editorss (2) 
indicate which frames cantain questions, entering the 
anticipated answers for each question and providing an 
appropriate response for each anticipated answer as well 
as a response for any unanticipated answers (3) specify 
what to do if a student does not answer within a defined 
time periods (4) indicate where the lesson should pause 
for either a specified video frame number, or a student’s 
signal to proceed, or a specified time periods and (53) 
specify when all or a partion of the screen should be 
cleared. 





With BUILDER you create a lesson seaqment which can- 
sists of four data files: an instruction file, a cammandg 
file, a text frame file and a graphics trame fils. . . . 


The first sten in implementing courseware is to refine 
the fiowchart or outline specified during the desian 
phase. A practical approach is to divide the lesson ints 
segments and build and test sach segment hefore assembling 
the entire lesson. Segments are merged either by the 
linker proaqram, LINKER. . ., which combines tne separate 
text, graphics and instruction files or by BUILDER which 
uses the separate command, graphics and text files to 
create the lesson. 


At decision points the type cf data that will be 
provided for comparison with the anticipated answers must 
be specified. This data can be entered By the student 
from the keyboard, calculated by the computer for a random 
problem, stored in computer memory, ar based on student 
performance. If data is being entered By the student, it 
can be a Character, screen position or ina generai farm. 
The general form of answers includes: key words, logical 
combinations of key words, patterns embedded within words, 
real numbers or algebraic equations. 


Another feature of VCIS which may ve included in 2 
question structure is the timed response. For example, if 
a student does not answer within a specified time pericad, 
some help could be offered. If the student still does not 
respond within the time period, the solution and then more 
sractice could be given. 


The number of anticipated answers specified will vary 
for each question. Roth design and implementation time 
will be saved if only the most probable answers are speci- 
fied as the anticipated answers. The lesson evaluation 
program, LESEVAL. . ., Can be used to identify the remain- 
ing answers which students frequently give. Appropriate 
responses can then be added to the lesson for these 
answers. 


2-6 STUDENT USE GF COURSEWARE 


The lesson is run by an interpreter system, INTERP. . 
which uses the student’s answers and the instruction file 
to direct the presentation of material. INTERP compares 
the student’s answers to your designated anticipated 





answers. A student’s path through the material is 
described by recarding for each questican: time ts answer; 
question path numbers: and whether the answer is right, 
weona ar neutral. Tf the answer is unanticipated, zhe 
actual answer is stored. A separate disk is used For eacn 
messSOon. - - - 


[ 


An instructor specifies presentation apticns tnat 
control: whether student data will be collecteds if stu- 
dents will be able to Back up, comment, or quit at any 
times whether spelling errors will be allowed: if video 
material wili be included$s the contents of tne repiy list. 
The lesson manager program, MANAGER. . ., is used to 
specify these optians. 


Refinement of courseware is an important aspect of 
computer-based instruction. A major emphasis af VCIS is 
to facilitate lesson refinement and thereby promote the 
production of quality lessons. Three stages in the 
courseware development process may be used for review and 
refinement. The initial evaluation occurs prior to 
implementation. .. . 


After the material is implemented it 15 reviewed for 
errors in structure and presentation and modified as 
necessary. The finel stage af refinement occurs after the 
material is tested by students. .. . 


The implementation system simplifies lesson refinement 
by providing a lesson evaluation program, LESEVAL. ..., 
which processes student data. This program provides his- 
tograms of the number of students that answered each 
question correctly and incorrectly and the average time 
taken in answering each question. In addition, for each 
question the lesson e€valuation program provides a table 
showing the number of students taking each path, a Summary 
of all the various unanticipated answers, and the frequen— 
cy of each of these answers. This data is used to 
evaluate the effectiveness of the lesson and to locate the 
probiem areas. 


YCIS lessons are modular: text, graphics and lesson 
structure are in separate files. Consequently any changes 
to the text or graphics frames are done with the implemen-— 
tation system editors and reassembling the lesson is not 
necessary. The lesson structure is recorded in the com- 
mand file and may be modified in BUILDER or modified with 
the System Editor. . . . When a command file is madified 
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it must be used as the source of commands for BMigteie 3 t 
create the lesson which includes the changes. 








GUESTIOCNNAIRE RESULTS 


1. Estimate your previcus microcomputer experience. 
beqinner intermediate expert 
sa 1 ve a Q) 
2. Estimate your previous experience with WordStar. 
none moderate extensive 
= Q sel QO i 


o>. What level of computer knowledge do you think this 
training program was directed to? 


beginner intermediate expert 


8 {) ) q) C) 
4. How does this compare to your own level? 
below even above 
Z 1 1 1 Q 
ve What did you think of the two screen presentatian? 
distracting no effect helpful 
Q i as: Q = 


6&. How many times did you feel impatient waiting for the 
machine to catch up to you? 


none several many 

— QO Ss 1 is 

7. What did you think of the voice from the control box? 
disliked indifferent enjoyed 


1 


i 
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@&. Did you absorb any new knowledge? 


none moderate lots 


1 = i i < 


one 


9. Do you feel any more comfortable with microcomputers? 
beginner intermediate expert 
a) 1 1 i Q 


(a RS ett ae a Er hp ae te rN ee ee ee Er me 


10. Did you finish the tutorial? 


yes no 


_ 
'°, 


11. How much time did you spend on the tutorial? 


f 


«< jt hour i-= hours 2-2 hours ~S> hours 
_ a pee 
te . At what level would this tutorial best be directed 


assuming no knowledge af computers? (CHECK AS MANY AS YOU 
WISH) 


ay 


junior GS (1-4) or junior enlisted ‘(E1—-E4) 


mid-level GS (S-1i1) or mid and senior enl (Es-E?) 4 
junior officer (01-02) Zs 
senior GS (12-14) or mid-level officer (02-04) Q 
senier GS (15 & up) or senior officer (O35 & up) QO 
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APFENDIX C 


MEDIA TECHNICAL EVALUATIGN CHECKLIST 
FOR INTERACTIVE VIDEODISC SYSTEMS 


SA=Strangly Agree A=Agree 
D=Dicsacqree SD=Strongly Disacree 
NA=Not Applicable 


Dp 


DESIGN CONSIDERATIGNS SA 


1. The lesson used video capabili- 
ties effectively. t 


(C4 


2. Branching decisions were made 
at appropriate instructional 
points. 4 x 


=. Reinfercements were timely and 
aided learning. + 


(4 


4. Objectives and purposes for the 
training were clearly stated. 4 as 


a. OCbjyectives appeared to be based 
on real needs of the trainees. 4 cs 


6. The overall design was flexible 
encugh that materials could be 
used im both individual and 
Group training sessions. ~ 


(4 


7. €&n overall design strategy is 
evident. Content moves from 
lower-level objectives to 
higher-level skills. ~ 


(4 


SB. Avenues for review and remedia-— 
tion are provided and placed 
under learner control. 4 - 


9. Various entry levels of trainees 
are adequately assessed and 
handled. +4 


(:] 


10. Lesson examples are general-—- 
izable to on-the-job activities. 4 aE 
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1. 


14. 


The oragram effectively chal- 
lenges trainee creativity. 


Use of the lessons 185 motiva-— 
tianal. 


Color is used appropriately for 
instructional reasons. 


Sound is used appropriately for 
instructional reascans. 


The learner Ras control over the 
rate and sequence of presentation 
and review. 


CONTENT CONSIDERATIONS 


1. 


10. 


elie 


Content is well-suited to an 
Interactive style of instruction. 


Cantent 1S accurate. 
Content 1S current and timely. 
Content is clearly presented. 


Content maintains trainee in- 
terest effectively. 


The rate of presentation was ap- 
propriate for the difficulty of 
the material. 


The style of presentation was 
appropriate for the intended 
audience(s). 


Sex and ethnic stereotypes were 
not used. 


Transitions between content areas 
were handled poorly. 


Learning activities were easily 
understood. 


Content presentation seemed to 


support the objectives and pur- 
poses of the training. 


89 


as 


C4 


C4 


C4 


C4 


t.4 


(4 


C4 


C4 


Ud 


ba 


bo 


hJ 


bh 


hd 


bd 


UN) 


br 


br 


bd 


bd 


bd 


bh 


bd 


t~ 


}~ & 


}~— 


t} 


©) 





i. 


14. 


Learning activities did a paor 
job of Supperting acquisitian 
of content. 


Content was not dependent upon 
cGlor recogniticsan. 


Content was not dependent upon 
audio recognition. 


1S. Lesson sequencing was confusing. 

15. Major lesson points lacked clo- 
sure. 

17. Explanations of concepts were 
confusing or unclear. 

18. Summaries and conclusions were 
well-utilized. 

TESTING 

1. Testing items were a direct re- 
flection of purposes and 
objectives. 

2. testing items were well-inte- 
grated with learning activities. 

3. Fest items are clear and without 
ambiguity. 

4. Testing strategy does not measure 
actual training performance. 

we fest items force no real dis- 
crimination of concepts by the 
trainee. 

&. Testing 1S monotonous and 
boring. 

7. Test items are reinforced when 
appropriate. 

8. Scoring and recordkeeping are 
provided. 

9. Diagnastic testing is used to 


assess entry levels. 
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U4 


td 


(4 


i 


td 


(4 


C4 


t- 


td 


tf 


(4 


hd 


bh 


J 


bh 


NJ 


J 


be 


ho 


bh 


i) 


KJ 


ba 


bd 


bh 


©) 


O 


©) 





aud 


VIDEO 


a2) 


i. 


Test items are at proper diffi- 
culty levels. 


Testing was generally not rele- 
yant ta learning. 


QUALITY 
Color quality was excellent. 


Tilustrations were of high 
visual quality. 


Graphics were effectively for- 
matted for video. 


Screen formatting was poorly 
handled. 


Text was always clear and easy 
to read. 


Text backgrounds were well- 
chosen and enhanced readability. 


Special effects were effectively 
employed. 


Transitions between video se- 
quences were distracting. 


Fdits were not noticeable. 


Moticn sequences were of high 
technical quality. 


Marrators gave no visually dis- 
tracting cues. 


Actors used in the training were 
effective. 


QUALITY 


Sound was free of obvious distor- 
tion. 


Narrator enunciation was clear 
and distinct. 


ou 


U4 


Ls 


Ul 


Ud 


ted 


(4 


i 


C- 


tod 


(+4 


t-4 


br 


b 


bh 


bh 


tJ 


bh 


bJ 


tJ 


tO 


bd 


ie) 


bd 


bh 


bh 


bh 


bh 


pt 


eu 


QO 


© 





Harreation was free from distract— 


ing accents or miztpronunciations. 


4, Narration was weil-paced. 

S. Narration was easy to listen toa. 

&. Music was effectively utilized. 

7. ‘the secend audgis track was nat 
weti-m-utilized. 

VIDEODISC/ TAPE 
FROGRAMMING 

1. The program failed almost ran- 
domly. 

2. The program failed consistently 
and in the same locations. 

o. Program dumps were distracting 
to the user. 

4. The proqram worked with no 
observable error conditions. 

J. Program branching was so com— 
plex that a user could "get lost” 
in the program. 

6. The program makes effective use 


of the program features of the 
Videocdisc/tape player. 


Prorem USE 
CONSIDERATIONS 


Ae 


The trainee can easily use the 
vVideocdisc/tape equipment. 


The instructor can easily use 
the videodisc/tape equipment. 


The trainee can easily use the 
Videodisc/tape. 


The instructor can easily use 
the videodisc/tape. 


oe 


ps 


Led 


tf 


Ce 


td 


t-4 


C4 


(-4 


C-4 


(4 


U4 


C4 


ba 


b.3 


bd 


b3 


bh 


tJ 


bh 


bh) 


ba 


bh 


bh 


hJ 


bh) 


-* 


poe 


po 


a 





APPENDiA D 


VI VIDECDISL TUTQGRIAL DESIGN 


This Appendix contains the proposed design for an inter- 
active videodisc training pragram for the Sun Workstation. 
The subject matter i185 "vi," the available text editor. ite 
is layed cut as picture, alphanumerics, and audisc, and 


should be examined from left to right, top to bottom. 
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pee Rene ALPHANUMERICS 


Workstation stillframe Nelcome tc the 
Sun Wor tstacrean 


any key to begin 


Workstation stillframe Introduction to 
Sun Workstation 
Narrator sitting in front Processor 
Gof workstatian 
Introduction to vi 
Rasic Topics 
Intermediate Topics 
Advanced Topics 
Quit 





*#*% BRANCH TO SELECTION *** 


introduction. eon 


Fress Return key to Regin 
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AUDTO ONE 


Narrator: Welcome to the Sun Workstation vi tutorial. 
This program will teach you how to use the word processor 
on the Sun Workstation. Use the up and down arrow keys 
on the right side of the keyboard to position the cursor 
next to your choice. Then press the return key. 





*#** BRANCH TO SELECTION *#+« 
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gs POSE NPE ce 


PICTeRe ALFHANUMERICS 





Video Bequence Gr narrator 
at workstation 





xe RETURN TO MAIN MENU x«x«« 
RASIC TOPICS 





Still frame of several 
child’s building blocks 

with characters A, &B, and 
C facing viewer 









Creating/Editing a File 
Moving Forward/Hackward 
ina File 

Scrolling Line at a Time 
Cursor Movement 

Saving Files 

Inserting Text 

Deleting Characters 
Undo What*s Done 
Getting to any Line 
Help 

Test 

Return to Main Menu 





***% BRANCH TO SELECTION x*«« 





Still frame of several 
file folders neatly spread 


Creating or Editing a File 


Press ESC to return to menu 
Press return key to continue 





26 


AUDIO ONE 
Narrator: Learning @ new computer system implies isvarn 
a new text editer or word processing system. This trutcriat 
Willi familiarize you with the visual screen-oriented edit: 
called vi. This text editor runs under the Unix operating 
system. An operating system is a program that makes the 
electronic hardware of a computer usable for a human being. 
It iS an interface between the user and the hardware. 
Ancther term for the cperating system is system software. 


*#** RETURN TO MAIN MENU **«* 


Narrator: Position the cursor next to the topic of your 
choice and press the return key. 





**%*% HBRANCH TO SELECTION x*«««x 


Marrator: In this section, you will learn how to create 
a new file or how to edit an existing file. Fress the 
return key to continue. 





eT) 


rPLleTure 


Still frame of severai 


file folders neatly spread 





Still frame of several 
file folders neatly spread 





*** BRANCH BACK 








Video sequence 


of up and 
either side 





down arrows on 
of message "BY SCREEN”. 
Flace flashing question 
marks at pointy ends of 
arraws. 
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ALFHANUMERICS 





“Ffllenames> <RET> 
or 


<filename*<filetyne:<RET> 


ve 










Vi 





Type B to review material 
Press €5C to return to menu 
Press return key to continue 





SUMMARY 








<filename> <RET-> 
or 


<filenames<filetyper>c RET > 


Vi 











wi 





Type B to review material 
Press ESC to return to menu 
Fress return key to continue 


TO BASIC TOPICS «** 











Moving Forward or Backward 
in aFile a Screen at a 
Time 






Type B to review material 
Press ESC to return to menu 
Fress return key to continue 


AUDIO ONE 





Narrator: To enter the vi editor trom tne aperatine 
stem, simply type vi, in lowercase letters, fellcwed 
the name of the £312 vou are creating or 


by 
editing. Tren 
press the return key. 5S filename may contain un to #1gnt 
numbers and letters and mist start with a letter. A file 
nane may also contain an optional filetype which also may 
contain up to eight numbers and letters. 


Marratar: This section has taugnt you how to create a nev 


file or edit an existing file using the vi screen editor. 
Future sections will teach you how to get around ina file 
and other text editing commands. 


**#* BRANCH BACK TO BASIC TOPICS **x 


Narrator: This section will teach you how to get 
ina file a screen at a time. 


ar ound 





a9 


PICTURE 


Still frame of keyboard 


with finger pointing to 
lay 


Sn cia 








Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 






Video sequence of user 
pressing appropriate keys 
Followed by screen showing 
resuits. 
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ALFHANUMERIC 





jhe CONTROL key 1S marked 
SPR 


CONTROL KEY <CTRL> 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 


“F = Forward by Screen 


Type H to review material 
Press ESC to return to menu 
Fress return key to continue 





“KR = Backward by Screen 


Type B to review material 
Press ESC to return to menu 
Fress return key to continue 


AUDIO ONE 


Narrator: Many of wi'*s commands require that you press 
tne controi key simuitaneosusiy with the letter 
representing a particular command. Familiarize ycurselt 
with its location now. The symbcl for the control key is 


a caret. 


Narrator: To move forward a screen, or 24 lines, you 
must press the upper case F and control keys simul- 
taneously. 


Narrator: To move backward a screen, or 24 lines, press 
the uppercase H and contral keys simultanecusly. 


POL 


PICTURE 


Yides < 
ai 5B a 
and a”™ 


Guence with 

Ve che up arrow 
beiow the down 
arrow. Message "HY 
SCREEN” 15 between the 

arrows and the “8B and 

“F are flashing 


O 
- 


*#*#* ERANCH BACK 












Video sequence of up and 
down arrows with flashing 
question marks at the 
pointy ends. Retween 
arrows 1S message "RY 
EINE - 





Video sequence of user 
Pressing appropriate keys 
followed by screen showing 
results. 








Te 


Or 
















ALFHANUMERICS 
SUMMARY 
Forward by Screen 


Hackward by Screen 


Type EK to review material 
Press ESC to return to menu 
Press return key to continue 


BASIC TOFICS *** 








Moving Forward or Hackward 
in a File a LINE at a Time 


Type K to review material 
Press ESC to return to menu 
Press return key to continue 


Forward by Line 


Type HB to review material 
Press ESC to return to menu 
Press return key to continue 


ALDIG GN 


Warrator : fou have mow learned hcw to move forward or 
meaekward a £1i%e0d number of lines. 


LL TST = TS TL A AE SS EE gp ee 


x** BRANCH BACK TG BASIC TOFICS **« 


Narrator: This section will teach you how to move just 
line on or off the screen. 














Narrator: Typing an upper case Y simultaneously with the 
control key will scroll the whole screen down one line, 
keeping the cursor on the same line, if possible. 
However, if the cursor is on the last line of the screen, 
then it is moved to the previous line in the file. 


Gs 


PLereRe ALPHANUMNERICS 


Widea sequence of user “E = HRackward by Line 
Dressing appropriate keys 

followed by screen showing 

results. 


Type BH to review material 
Press ESC to return to menu 
Press return key to continue 








Video sequence of up and SUMMARY 
down arrows with message 
"BY LINE” in between. Se 
is above the up arraw, and 
“F as below the down 
arrow. “Y and “E are 


flashing. 









Forward by Line 


KRackward by Line 


Type B&B to review material 
Fress ESC to return to menu 
Preass return key to continue 


***% ERANCH BACK TO BASIC TOPICS **+* 





l\Gec sequence of flashing Lurscor Movemen 


cursor-~enlargqed. 





Type B to review material 
Press ESC to return ta menu 
Press return key to continue 
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AUDTO GONE 


Narrator: Tyoing an upper case © simuitaneously with 
centrol 
keeping the curser on the same line, 


if the cursor 185 on the first line of the screen, 
the next line in the file. 


key will scroll the whole screen up one line, 


if possible. mowever. 
tnem it i: 


moved toa 





Narratar: Fantrol Y and Control E& give the capability to 


scroll the screen up or down a line at a time. 


*¥e* BRANCH BACK TOG BASIC TOPICS *x** 


This section will teach you everything you need 
There are many details. so 
to 








Narrator: 
to know about cursor movement. 
pay close attention, and remember to press the #H key 


review a segment. 
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Prerune 


Video sequence of kay—- 
Noard with user*s fingers 
lnointing to alli four arrow 
| keys 


Video sequence of user 
Pressing appropriate keys 
FOllGwed by screen showing 
results. 








Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 






ALFHANUMERICS 


Type B to review material 
Press ESC to return ta menu 
Press return key to cantinue 










Type HK tG review material 
Fress ESC to return to menu 
Press return key to continue 


Type & to review material 
Fress ESC to return to menu 
Press return key to continue 





AUGITG CHE 


wt 
rt 


i 


va 





ec Or S By far tne easiest way TO move tne cursor is cin | 
the arrow keys. The only exception is that they da nee 
work when you are inserting text--we’ll talk about thar 
later. This method of maving the cursor does not change | 
the display. 


iv 


S 


= t 


Ow 


Narrator: In order to move the cursor down into the file, 
scrolling the screen, press the upper cate D and control 
keys simultaneously. 


Narrator: Typing an upper case U and the control keys 
Simultaneously moves the cursor up into the file, alsa 
scrolling the screen. 





LO? 


Yideo Sequence of user 
pressing appropriate keys 
followed by screen snowing 
resuits. 


Video sequence of user 
Pressing appropriate keys 
Folicwed by Screen snowing 
results. 


108 


Type BH to review material 
Press ESC te return to menu 
Fress return key te continue 


moevement within a 


(rero) = 


Heginning cf line 


Type B to review material 
Press —€SC to return to menu 
Press return key ta continue 


Type B to review material 
Fress ESC to return to menu 
Press return key toa continue 





SUDO GNE 


Marr ator: Tress canmmands are very easy to remember. 

Woper caste H suts the cursor at the top af the screen. 

upoer case M puts the cursor in tre micdie, and upper case 
the 


L puts it an Socttam. 


Marc ator: Uo to this point, we have concentrated cn 

mositiconing the cursor withing the file. Naw we will take 
a lock at positianing the cursor within aline. A zero 
ill always move the cursor to the beginning cf a line. 


farrater: There are several commands which will move the 
cursor araund tne screen at a time. Notice that these 
commands are all lower case letters. This text editor 
ifferentiates between what a command does by whether or 
mot it 165 upper case. For example, an upper case H does 
Something completely different from a lower case nf. AS 
you may recall, an upper case H moves the cursor ta the 
top af the screen, and we have just told you that 4 lcwer 
Tase mn move the cursor left a character at a time. 


Oo 


i cl 

ps 

Join 
'" 


n 
rs 
i 
Ch wm 


fy 
£] 
ie 


U 
ala 
at 


tr fu 
“ag 
Wn 


Counting Funct 
Words unta 


m 


Jump Forward 
ning Of Next Ward 
ignoring Functuatvag 


review material 
to return t6G mene 
urnm key ta continue 


Jumo Backward ta Begin- 
ning of FPrevicus Word 
Counting Punctuation as 
Words unto Themselves 


Jump Backward to Regin- 
ning of Be eee word 
I 


i 
gnoring Functuatian 


Trevicw material 
to return to menu 
key toa continue 


4 
EL 
ITI 
in 


D 
a 
in 
2 
a 


Jump Forward toa End of 
Next Word Counting 
Punctuation as Words 
unta Themselves 


x. 
W 


“hy Td 
Ee 
rant) 
WoT 
mm i 
fed 
a 
mea 
cr oy 
ry 
28) 
Pt) 
oie) 
yo 4 


cit 


< 
in Mm 


a 

Li 

i 

Cae 


Jump Forward .to End@ag 
Mext Word Ignoring 
Puc tua & 1 Gre 


NO BACKWARD CAPABILITY 


Type B to review material 
Press ESC ta return to menu 
Press return key to cGSmt me 





Lao 


AUDIO ONE 
fet Scar: This 227325 Gf commanias may ffem a bit 
confusing. these commands let you move tne cursor to we 
ReQGinning or end ot wards. ne key to understanging wien 
442 that the upper case commands use oniy soaces, ta5s. or 
Carriage returns toa secgearate words. The lower care 
commands treat nunctuatian marks--such as nperiag.s, f8mi- 
colons, and cemmas-—-as words in and at themselves. Ueoer 
case and lower case WH take yuu to the S5eqimnima of the 
next word. The upper case W ignores ocunctuaticon wnilie the 
tower Cace WW Treats Punctuation marke as words. 
Marraetcor: Unnper and icwer case 2+ move tne curser cackwarc 
tG the beginning of the word in tne same manner that uonmer 
and lower case Y moved the cursor forward ta the becinning 
Gof the next word. 


Marr aror: if you are interested in the end aft the word 

mao mot the beginning, then upper and lewer case £& will do 
he job. these commands only move forward and there are 

ee curr 


Corresponding reverse movement commands. 


1h 
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ALFHANUME 


review material 
to return to menu 
return key tG COGmGiimae 


Cursor Down i Character 
Cursor Left 1 Character 
Cursor Uo 1 Character 

Cursor Right 1 Character 


Cursor to Line Heginning 


Tvoe EB to review maceur1 

¥ FE 

Press ESC to return to menu 
Fress return key to continue 


SUP 


rorward to Heginning 
af Next Ward 

Backward toa Beginning 
Of FPrevicus Ward 
Forward to end of Next 
Word 


LOWER CASE COUNT PUNCTUATICN 
AS WORDS 


review material 
return to menu 
key to continue 


= 
RASIC TOPTCSa == 





=e 
a 


t 
C 

Ea 
bat 
CJ 
i) 
ri 








Ree 8k SS SSCL enm Sresented the commands fGr cursor 

ae alas fos ars ae oe = os = es a pees NS. ae 
MOY Eras. o ine first series Or commands were for a See at rk 
Mme cu Sor in A fllie. 


Marraiar % TRe next set Gf commands provided the 
capabdllity to move tne cursor throudagh the file a character 
at a time. A zero placed the cursor at the beginning of 
the line. 


Mearrator: The last set of commands were fer sositioning 
the cursar at the begining of a word by jumping forward or 
backward, or pasitioning the cursor at the end of a4 word 
oy jumping forward only. Lower case commands treated 
punctuation marks aS Separate words while uprer case 


ignored punctuaticn. 





#42 ERANCH BACK TO BASIC TOPICS #*« 


vars 


re 


rey on 
a coalan 
in the lawer 
Screen 


Yideo sequence of user 
Pressing appropriate 
#Gllawed by screen 


Sun 


feft 


keys 
snowing 
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HANUMNER ICS 


eae 
PaaS 


material 
hoa menu 
key ta continue 


O fev ley 


i 
ESC to return 
re 


a laa tat 


to Receive ctCommand 


Colon will appear in lower 
left corner of screen 


Type BK to review material 
Press ESC to return to menu 


Louw 
return key to continue 





— 


File and 
“it ; 


to reviev material 
return ta menu 
key to cantinue 


Type 4H 
Press ESC to 
Press return 





Narrator: In vi, there are two basic ways to save files. 
GCne method requires that you first use the colon key toa 
get the machine’s attention. You will know you have its 
attention when a colon appears in the lower left corner. 
This means that the Sun Workstation is ready for a cealoan 
command. 


Narrator: The first method, typing two capital Z*s, is 
used to save anew file or to save chances made to an 
existing file. The file is saved under the same filename 
you used when you invoked vi. 





#** BRANCH EACE 


Stili photo of manuscript 
MIth DPSrlLIiOn= at tet 

marked cut and insertians 
marked above deleted text 





LG 


ALPHANUMERICS 

=e Va 
Without 
Savina 


7q. “hee 


Type & to review material 
Press ESC to return to menu 
Press return key ta cantinue 


SUMMARY 


File and 
Exwit 


Ey a ceed 


Wi Enos 


Saving 


ESC = Escape 


left corner af 

to review material 
ESC return to menu 
return key to continue 


Type a 


Press ts 





BesiC JOri Came 


Type KH ta review material 
Frees ESC to return to menu 
Fress return key to continue 





AUDIQ GNE 


Bericeator : If for any reason you wish toa 
Changes you miant nave made, 


an exclamation soint and 





Narrator: This section Has taught vou how to save files 
and €x1t vi or just quit without changing By using a 
colon command. To execute a colon command, you must 
first press the colon key. 


e**® RRANCH BACK TO BASIC TOPICS *««x 


Prarrator: This section will teach you how to insert text 
USING S1lx different commands. Before we show you the 
commands, there are two imoortant things you should know. 
First. while you are inserting text. the arrow keys do not 
work. Second, the escape key is used to tell the editor 
that you are done with the current operation. Once you 


Have pressed the escape key. the arrow keys will work 
again. 


ae ley 


PLed ure 


Video Sequente OF tser 
Oressing aporacpriate keys 
followed by cscresn shawina 
results. 


Video sequence of user 
Pressing appropriate keys 
FOllowed by screen showing 
results. 








Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 












Pes 








ALFHANUMERICS 

1 = Insert Text Betore 
Cursar 

a = insert Text Arter | 


- Follows Entry of Text 


Type HK to review material 
Press ESC to return ta menu 
Press return key to continue 















Insert Text in 
Current Line 








Insert Text at 
Current Line 







Type B to review material 
Press ESC to return ta menu 
Fress return key to cantinue 


Fove Down 1 Line From 
Current Line and Add 
Text 


Move Up 1 Line Fram 
Current Line and Add 
Text 


ESC? Follows Entry of Tess 


Type B to review material 
Press ESC to return to menu 
Fress return key tG continue 


Narrator: fa insert text Bberscre cr after the cursor. use 
a lower cas= i Gr 4&. AS you might quess. lower case i | 
anserte; and jlowmer cate & annmends«. Oo use these commanrce. | 
position the curser, tyre che letter for insert cr aprtend, 
then enter the tent. When you are through, use the secase 


key to leave insert mode. 


Nerratar: To insert text at the beginning of the line 
without manually positioning the cursor, use an upper case 
1, followed by the text to be inserted. Then press the 
escape key. Likewise, an upper case 4 will append text at 
the end of the line. 








Marrator: To begin the insertion of a line after the 
ursor line ‘(in other words, to add a line below the 

urser line), use a lower case a. TO insert a line above 
he cursor line, use an upper case QO. 





tale 





*** BRANCH BACK TO 










Still phota of manuscript 
with portions of text 

marked Gut (words mispelled 
by one letter and so on) 





Yideo sequence of user 
Dressing appropriate keys 
followed by screen showing 
results. 


20 








SUMMARY 
insert Text 


Cursor 
Insert Text 
Insert Text 
Insert Text 


After Cursor 

Refore Line 

After Line 

Move Down 1 Line and Add 
Text 

O Move Un i Line and Add 
Text 

Type & to review material 

Press ESC to return to menu 


Press return key ta continue 
KASIC GPL Se 


Deleting Characters 


Type B to review material 
Fress ESC to return to menu 
Press return key to cantinue 


Delete Character 
Preceding Cursor 


Delete n Characters 
Preceding Cursor 


Type B to review material 
Fress ESC to return to menu 


Press return key to continue 






AUDI 


CHE 












a This section showed you how £o insert text 
bercre or after the cursor using lower case 1 ar ati how ta 
rt text at the BGeginning or end of a line without 
manually repositioning the cursor, By USING upper cass If 
or As and how to insert a line above aor below the cursor 
line ty using lower and upper case OG. 


- 









*#** BRANCH BACK TO BASIC TOFICS **+« 









Marrator: This section will teach you how to delete a 


cheracter or series of characters from a line. 













Marrator: To deiete the character just before the cursor, 
use an upper case xX. To delete nm characters just before 
the cursor, enter the number of characters to delete, 
Followed by an upper cace X. 







ea 


Video sequence of user 
pressing appropriate keys 
followed By Screen showing 
results. 


*** BRANCH EACE 






Video sequence of pencil 
erasing a Mistake 


TO 


L222 


LPHANUMER ICS 
= Delete at Cursor 


= Delete n Characters 
Starting at Ciirsor 


Type &R to review material 
Fress ESC to return to menu 
Press return key to continue 


SUMMARY 


X = Delete Character Hefore 
Cursor 
mx = Delete n Characters 
Refcore Cursar 
= Delete Character at 
Cursor 
= Delete n Characters 
Starting at Cursor 


Type HK to review material 
Frees ESC to return to menu 
Fress return key to continue 


EASIC TGPICS **+* 





Type B to review material 
Press ESC to return to menu 
Press return key to continue 





AUDTO OQNeE 


Harrateor: 13 delet= the character at the cursor. wuss a 
lmnwer case :. To delete n characters starting at ths 

cursor, enter the number af character=e to delete foll 
by a lower cate H. 


Narrator: This sectian has taught you hew to delste 
characters before or at the cursor. Upper and lower case 
X will be useful later with other commands. 





*%** KBRANCH BACK TO BASIC TOPICS «#* 


Jarrator: The undo command is possibly the most useful 
ommancg for any user no matter what his or her level of 
pPxperience. 


WAS: 


a ge a 





ALFPHANUMERICS : 


Yidec sequence of user Delete Latest Cnanas 


DOreSesing appropriate keys 

Followed by screen shewina 

results. Med Ail Cnanges 
urrent Line 


Type #2 to review material 
Press ESC to return to menu 
Press return key ta cantinue 


SUMMARY 


Delete Only Last Change 


Delete Ail Changes on 
Current Line 


Type & to review material 
Prees ESC to return to menu 
Fress return key to continue 





*¥#* HRANCH BRACE TO BASIC TOPICS *** 


Video sequence Gr stairs INTERMEDIATE TOPEES 
with bottom step labeled 
"RBeqinner”, middle step 

labeled "Intermediate", 

and tep step labeled 


More on Saving Files 
Joining Lines 
Searching for a String 
"Rdvanced"”. Show person Finding and Replacing 
Climbing up from bottom Returning to Last Line 
to middle. Modified 


Oh oN ee 


Intermediate Cursor 
Control 

Help 

Test 

Return to Main Menu 





%#*%*% RRANCH TO SELECTION *** 


124 


AUDIO ONE 


NMarrator : M lower case u will uncae, or delete, «tne 
change, mo matter where it cccurred. An upper case 1 
medees ali the changes on the current line. Ones vow 
the curser off the lines, an upper case U will not wort. 


Narrator: To review, an upper case U undoes all the 
Changes on the current line and a lower case u undoes snly 
the last change, no matter where it occurred. 





#*#*# BRANCH BACK TO BASIC TOPICS x*x 


Marrator: To learn about intermediate topics in vi. 
position the cursor next to the topic of your choice and 
press the return key. 





¥*#* BRANCH TO SELECTIGN x*«* 


25 


Seiii photc of several 
file folders neatly spread 
with arrow curving up out 
of the top dawn to a 

file cabinet 


Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 


Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 


ALFHANUMERICS 


More con Saving 


Type &K to review material 
Press ESC to return to menu 
Press return key to continue 


cw tRETS> = Save File without 
EX1 ti nG@av 


Remember, a colon will 
appear cn screen in lawer 
left corner 


Type H to review material 
Press ESC to return to menu 
Press return key to continue 


swiftilename-><filetype-s 
“RET> = Save File under 
<filename> 


“filetype> is optional. 


Type B to review material 
Fress ESC to return to menu 
Press return key to continue 





AUDIO ONe 


Nerrator: in this section, you will learn how to save 
files without exiting the text editor. You will als 
learn how to coeny one file into another. | 





Narrator: The commands used are called colon commands. 
To enter a colon command, remember you first must prees 
the colon key. In order to save a file without exiting 
the editor, you use a lower case w, followed by a return. 
The file will be saved under the same name as was used 
when vil was invoked. 












Narrator: To write the file you are editing into another 
ile, use a lower case w, followed by the filename and 
optional filetype of the file you wish to write into. 


2 


Pic URS ALPHANUMERICS 
SUPIMARY 


>w f{RET?> = Save File Without 
Exiting vi 


>wifilename><filetypes> 


<RETS> = Save File Under 
“Filename> 
«<filetype> is opticnal 


Type H to review material 
Press ESC to return to menu 
Press return key to continue 


#*#* RRANCH BACK TO INTERMEDIATE TOPICS ***« 













Video sequence of user 
Dressing appropriate keys 
followed by ecreen showing 
results. 


Joining Lines 


Lines Together 


Type 3 to review material 
Press ESC to return to menu 
Press return key to continue 





SUMMARY 


Lines Toqether 


Type BH to review material 
Press ESC to return to menu 
Press return key to continue 


*#*%# BRANCH BACK TQ INTERMEDIATE TOPICS *«** 





1S 





AUDIO ONE 








farratori Ta summarize, you nave just been taught wo 
additional methods for saving tiles. Roth are caian 
commands which make use of the colon key and lower cas 
w. Now you can Save files without exiting the text ed 
and write one file inta another. 


**¥%* BRANCH BACK TO INTERMEDIATE TOPICS *** 


Narrator: This section will teach you avery simple 
concept--that of joining lines. An upper case J will make 
two lines into a single line. Simply position the cursor 
on the first of the two lines you wish to join and type an 
upper case J. 


Marrator: This section has taught you how to join two 

lines into a single line. To use the join command, you 
Position the cursor on the first of the two lines to be 
joined, then type an upper case J. 


##%* BRANCH BACK TO INTERMEDIATE TOPICS x#* 


22g 


EA een 


of Ufficer 
om a snip’s 
rching 
moculars 


Still praete 
of the Deck 
Bridge ving 


horizon with b?2 





Video sequence of user 
Pressing appropriate keys 
followed by screen showing 
results. 





Video sequence of user 
pressing appropriate keys 
followed by ¢creen showing 
results. 





10 


ALPHANUMERICS 





Searching tor Strings 


Type B to review material 
Press ESC to return to menu 
Fress return key to continue 























/ Snes. Search 
Forward for String 
of Characters 


string 





Piz = 


<RET > Search 
Backward for String 
of Characters 


string 





Type 34 to review material 
Press ESC to return to menu 
Press return key to continue 


Repeat Forward 

Search 
Repeat Backward 
Search 


Ferform Search Again in 
Same Direction 

Perform Search Again in 
Opposite Direction 


Type B to review material 
Prees ESC to return to menu 
Press return key to continue 


AUDIO ONE 


os ese 
te} i 


i 


ore 


ri 


Narrator: in this section, you wiil learn several 
of searching for strings (car words). fhis informat 
handy ta Enow when you want ta find a misspelled wo 


—= 
= 


en Wy iti 
pee 


q 

ade 
_— 
3 e 


ey 


Narrator: To search forward for a string, type a slash 
followed by the string, followed by another siash and a 
return. If the string is found, the cursor will appear 
under the first character of the string. If the string is 
not found, the message "Fattern not found" will appear at 
the Bottom of the screen. During the searching process, 

the string you type between the two slashes will appear on 
the bottom of the screen. fo search backward, replace the 
slashes with question marks. | 


Marrator: vhere are a couple of methods of continuing to 
earch for a string. If you enter a pair of slashes or 
question marks with nothing in between, the original 
string will be searched for. In other words, they act as 
if you had typed that string again. Typing a lower case n 
Al1l1l have the same effect as typing a pair of slashes or 
question marks without the string. That is, a lower case 
will search in the same direction for the next occurrence 


of the string. An upper case N will reverse the direction 
Df the search. 





Se 


oe nome 











Yideo sequence of user 

oressing appropriate Keys 
followed by screen showing 
results. 


Video sequence of user 
oressing appropriate keys 
followed by screen showing 
results. 








ALPHANUMERICS 


“~ string / «RET? = 
Search Forward for String 
at Reginning of a Line 


~ string =? -heia 
Search Backward for String 
at End of a Line 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 













string  / <RET+s = 
Search Forward for String 
at Beginning of a Line 







string $ / <RET?> = 
Search Hackward for String 
at End of a Line 









Type B to review material 
Press ESC to return to menu 
Press return key to continue 





SUMMARY 


/ string / *RET>S> = Forward 
Search 
f// <RET> = Repeat Forward 
Search 
/ * string / <RET> = Seamen 
Forward for String at 
Reginning ofr Line 
string $ / <RET> = Search 
Forward for String at 
End of Line 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 





RL! SME 


martator: 16 Ssearcn forward of backward for a string at | 
tne beginning of a line, precede the string with a caret, 

ar up arrow at it is frequently called. When the up arrow | 
RS the first character of a search string, it tells the 
editor to search for the string at the beginning of the 
line. 


Narrator: When a dollar sign is the last character of the 
search string, the editor searches for the string at the 
end of the line. This gives us the capability to search 
forward or backward for a string at the end of a line. 

All four commands are useful when there are several 
occurrences of the same string. 


Narrator: This section has taught you how to search 
forward and backward for a string, how to continue 
searching for a string, and how to search for a string at 
the beginning or end of a line. The commands shown here 
are all for searching forward. 





iB 


SUMMARY 


? string ? <RET> = Backward 
Search 
7? RET> = Repeat Rackward 
Search 

? ™ string Y <RET> = Search 
Backward for String at 
Reginning of a Line 
string % ? “RET? = Search 
Backward for String at 
End of a Line 

Press 8B, ESC, or return 


SUMMARY 


Repeat Search in Same 
Direction 

Repeat Search in 
Opposite Directian 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 


*##* BRANCH BACK TO INTERMEDIATE TOPICS «** 





Finding and 


Still photo of manuscript 
Characters 


with deletians marked 





Type B&B to review material 
Fress ESC to return to menu 
Press return key to continue 





134 


AUDIO ONE 





Narrator: The commands shown here are all far searching 
backward. Femember, a caret causes the editor to search 
for tne string at the beginning of a line anc a dail 
Sign causes the editor to search for the string at 
of a line. 


ee TN 


arratcr: These commands will repeat any search. Lower 
ase n repeats the search in the same direction, and upper 
ase N repeats the search in the opposite direction. 





#*#* BRANCH BACK TO INTERMEDIATE TOPICS «xx 


arrator: This section will teach you how to find and 
eplace characters. 





ali ea) 





Wace sequence of user 
Bressing appropriate keys 
followed by Screen showina 
results. 










Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 


Video sequence of user 
pressing appropriate keys 
followed by screen showing 
results. 








PSO 





ALFPHANUMERTCS 


Find Character «ce. 
on Current Line by 
Searchina Forward 


Find Character «tc 
on Current Line by 


Searching Hackward 


Type FE to review material 
Press ESC to return to menu 
Press return key to continue 








Replace Character at 
Cursor with 
Character 













- ~, 
Se 





Ss <cc> = Substitute Charac-— 
ter at Cursor with 
Characters «<cc-;. 
End Sequence of 
Characters with 
ee Ee 






Type B to review material 
Fress ESC to return to menu 
Fress return key to continue 





R «<c> = Replace Character at 
Cursor until ~BS82 
Key 1s Pressed. 
Cursor Moves Right 
with Each Character 
Entered. 


Substitutes a Whole 
Line at a Time 


Type & to review material 
Press ESC to return to menu 
Press return key to continue 


AUDIO OQNE 





Narcator: To find a specific character on the current 
line by searching forward, type a lower case + foilowsa sy 


the character you wish to find. 72 searcn backwarc on tne 
current line for a specific character, USS an upper case 
rs 


Narrator: Once you have used either of the F commands to 
Glace the cursor on the character you wish to replace oar 
substitute, you can use the lower case r or s command. Bh 
you want to replace one character with another, type a 
lower case r followed by the replacement character. Tf 
you want to substitute more than one character fora 
Single character, type a lower case s followed by the 
replacement characters. Toa end this command, you must use 
the escape key. The difference between the lower case r 
and s cemmands 15 that r replaces the current character 
while s substitutes the current character with a string 
which 1S terminated by pressing the escape key. 


Narrator: The upper case version of replace, or r, 
replaces each character cne at a time until you press the 
escape Key. The upper case version of substitute, or s, 
substitutes the whole line. 


ew) 





ALPHANUMERTCS 
SUMMARY 


Find Character =a24 
on Current Line by 
Searching Forward 


Find Character «c> 
on Current Line by 
Searchina Backward 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 


SUMMARY 


Replace Character at 
Cursor with 
Character <«c> 


Substitute Charac- 
ter at Cursar with 
Characters «ccs 
Press «ESC: tea 
Terminate Command 


Type B to review material 
Press ESC to return to menu 
Fress return key to continue 


SUMMARY 


Replace Character at 
Cursor Until <fa8e 
Key 1s Pressed. 
Cursar Moves Right 
With each Character 
Entered. 


S = Substitute a Whale Line 
At a Time 


Type BR to review material 
Press ESC to return to menu 
Press return key to continue 


*** ERANCH BACH TO INTERMEDIATE TOPICS **# 





Po 


on the c 


AUDIO ONE 


This sectian gave you several methads ta find 
@ cheracters. A lewer case f searches trorward 
remt line for a specific character while an 


upper case F searches Backward 


Narrator: 


A lower case r replaces the current character 


with another character while a lower case s substitutes 
the current character with a string. 


Narrator: 


AN upper case K reslaces each character one at 


a time while an upper case S substitutes the whole line. 


#*#* RRANCH BACK TO INTERMEDIATE TOPICS *«** 


oo 


Se Oe 5 te & 












PLE rune 


ALFPHANUMERICS 


Return to Last Line 
Modified 


VYiceEeo Se@quenc= ar user 

Pressing appropriate keys 
folilcwed By screen showing 
results. Return ta Last 


Modified Line 





Return to Last 
Character Modified 





Type B to review material 
Press ESC to return to menu 
Press return key to continue 





Return ta Last 
Modified Line 


Return to Last 
Character Modified 


Type KR to review material 
Fress ESC to return to menu 
Press return key to continue 


**¥* ERANCH BACK TO INTERMEDIATE TOPICS *«*« 









Videa sequence cof flashing Intermediate Cursor Control 


Cursor 






Type BK to review material 
Press ESC to return to menu 
Press return key to continue 
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AUDTO GNE 


Marvratear ; Ta return to the last line modified, us 
phes. The inverse af this is t0 use a Pp 

reyerse apestroonhes which take you te the exact ch 
t 


last modified, mot just to the line. 


Narrator: This section has shown you how to get ta the 
last line moditied. There are two ways to do this. The 
first will place the cursor on the line modified. This is 
done by typing two apostrophes. The second method places 
the cursor on the exact character that was last modified. 
This method is accessed by typing two reverse apostrophes. 





#** BRANCH BACK TO INTERMEDIATE TUrPICG «** 


Marrator : This section will teach you more about cursor 
control. These commands are complementary to the previous 
cursor commands you have learned. 
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a tn re + te 





eee RE ALFHANUMERICS 
G sequence of user nn G = Move Cursor to Line | 
ing apprepriate keys nn 
med by screen showing 
results. mn o} = Move Cursor to 
Column mn on Current 
Line 


Type BH to review material 
Press ESC to return to menu 
Press return key to continue 








Mark the Lacation of 
the Cursor and Name 
1 Aa 


Yideo sequence of user 
pressing appropriate keys 
folicwed by screen showing 
results. 







Move Cursor to 
Location Named 


Type & to review material 
Press ESC to return to menu 
Press return key to continue 





SUMMARY 


Move to Line nn 

Move to Column nn 
Mark Cursor Location 
and Name it <x> 

Move Cursor to 
Location named <x: 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 


##£® BRANCH BACK TO INTERMEDIATE TOPICS «** 
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AUDIO ONE 


Nacrator: To move to any line within the fiie. type tines 
numosr af the line you wish to examine. folicwned By an 
More Case &. TO move che cursor tGO & Specific coiumn 


within the current Line, type the number of the column 
fGllowed by a vertical bar. 


preter San 


Narrator: Sometimes it 1S necessary. in the midst of 
editing a file, to examine another part of the fiie. You 
are then faced with remembering your place in the file, 
looking at the text, and then getting back to your 
Original location. vi has a mark command, lower case om. 
Simply type a lower case m followed by the lower case 
character you wish to use to name the location. To return 
to your cGriginail location once you are done examining text 
elsewhere in the file, type an apostrophe followed by the 
lewer case character you marked your location with. 














Narrator: This section has shown you how to move the 
cursor to any line within a file and how to move the 
cursor to any column within the current line. You have 
also learned how to mark your location and return to it. 
Remember, only lower case characters can be used to mark a 
Pocation. 


##* BRANCH BACK TO INTERMEDIATE TOPICS *#*x 
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Pern | ALPHANUNERICS : 


Yideo sequence ofr set of | Advanced Topics | 
stairs witn Bottom step 

labeled "Beginner", middie | i. More on Low-level 

step labeled "“Inter- | Character Maniopulaticn 
mediate”, and top step °. AdGvanced Correction 
labeied "Advanced”. Show oe fext Buffers 


person climbing up to 4. Advanced Substitutian 
= 


top step. - Mor2 on Insertina Text 
65. Abbreviations 
7. Help 
3. Test 


9. Return to Main Menu 





#** BRANCH TG SELECTION «xx 










More on Low-level Character 
Manipulation 


ideo sequence of user 
ressing appropriate keys 
Oliacwed by screen showing 


esults. <c> = Search Forward to 
Character «co and 
Place Cursor an Pre- 
ceding Character 
_ Search Backward to 


Character «ce and 
Flace Cursor on Fre- 
ceding Character 


A 
mn 
0 
II 


Type B to review material 
Bress ESC to return toa mege 
Fress return key to continue 












SUMMARY 


Search Forward to 
Character «co and 
Place Curscr an Pre- 
ceding Character 


Search Hackward to 
Character «=c> and 
Place Cursor on Pre- 
ceding Character 









Type B&B to review material 
Press ESC to return tao menu 
Press return key to continue 


*** BRANCH RACK TO ADVANCED TOPICS #«** 
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RUDTO ONE 


the cursor next to the toni 
return key. 





Marrator: in an @arlier section. you learned how to 
search fcrward or backward fcr a specific character. 
Those commands placed the cursor under the specified 
character. fo place the cursor on the character 
immediately preceding the specified character, type a 
lower case t followed by the character. A lower case t 
searches forward and an upper case T searches backward. 








Jarrator: Thais section showed you how to search forward 
r backward for a character and place the cursor under the 
Hharacter immediately preceding it. A lower case t 

earches forward and an upper case T searches backward. 







#** BRANCH BACK TO ADVANCED TOPICS *«*« 
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hoto of manuscript 


rrections 


indicated 


146 





ALPHANUMNERICS 


Advancea Correcticn 


Type EK to review material 
Press ESC to return to menu 
Press return key to continue 








ciobject specifications 
<replacement object><¢ESCs= 
Replace <object specifica- 
tions with <replacement 
object + 













Object specifications are 
commands such as w.W.5b.8.°.¢ 









Type B&B ta review material 
Press ESC to return to menu 
Press return key to continue 





EAARE Ce 


Euclid alone has looked 
upon beauty bear. 


Type HK to review material 
Press ESC to return to menu 
Fress return key to continue 


ALDIOQ ONE 


Pome atar: In this section, you will learn about advanced 
correction veing advanced correction cperators. TRey are 
parhaqs twe of the mast powertrul operators in wi. 


EE NR iY NE EE So 


Narrator: The lower case d andc are called operators 
instead of commands because they consist of three parts: 

a count specification or a Buffer specification, the d or 
c, amd the object or range descriptian. One such object 
or ranqe specification 1s w--foar word. If you type a 
lower cate cw, follawed by the word you are changing toa 
and and escape, vi will change the word. Huffers are 
temporary storage locations use to store data, in this 
case text. They are described in detail in the section on 
text buffers. 


Narrator: For example, in this sentence, the word bear 


r1sn°t the right one. We will use the c operator to make 
emi ont. 
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PIC Tune 


Video sequence of user 
pressing aporopriate keve 
F#¥Gllowed by screen showing 
results. 


Video sequence of user 
pressing appropriate keys 
Followed by screen showing 
results. 





148 


ALPHANUMNERICS 


COMMAND 


PFfhewbaracESt> 


search ftorward for 

second occurrence af Db 

= change word 
starting at cursor 
to “sane 3 


Type H to review material 
Fress ESC to return to menu 
Press return key ta continue 


Type BRB to review material 
Press ESC to return to menu 
Press return key to continue 





gd <object specifications = 


Gelete <object specifi- 
cation> 
Type # to review material 


to menu 
key ta continue 


Press ESC to return 
Press return 





AUDIT 








Now watch the editor perform the cperatian. 





Narrator: 


| 
| 


Marrator: Now that you know how the change operator 
Morks, we will show you how to use the delete oserator, 
lower case d. Any command which uses the d operator takes 
n@2 same format as for the ¢ operator. Gncee you have 
piaced the cursor, a dw will delete the word beginning at 
he cursor. & Gd will deleted the entire line. if you 
mistakeniy delete samething, you can retrieve it from the 
mmamec buffer. For more information, study the section 
On text buffers. 
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**% BRANCH BACK TO 





Still pete af E€eilectian 
of filing cebinets with 
label “Temporary” 
diagonally across photo. 
label is flashing. 
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LFHANUMERICS 


Type BR to review material 
Press ESC ta return to menu 
Fress return kev ta continue 


Temporary Text 
Storage Location 


Tyce &B to review material 
Press cSt ta return to menu 
Press return key to continue 








Buffer ‘Cunnamed) is filled 
Pach time delete cammands 
are used 









Commands are: 






= replace 
= delete 
X = delste 





change 
deiete 
substitute 


ae 
aes 











Type H ta review material 
Fress €SC to return to menu 
Press return key to continues 






Barratcr : im thls sectiscn. you learnec now the chamss ans 
delete operaters work You cam put another mave-tre- 


‘#3 : 
arsor command after the lower case c or ag to specify a 
e over which ft command will be effective. 


£48 BRANCH BACK TO ADVANCED TOPICS +x 


mMarrator> THis section will teach you tne basics of text 
burfers and their use. Vil gives you the ability to store 
text away in buffers. This feature 15 very convenient fo 
moving text around in your file. 4 buffer is a temporary 
storaqe iccation for data such as text 


— # 


Marrator:i There are a total of thirty-five buffers 
available in vi. There is the unnamed Gurtfer that 15 usa 
By all commands that delete text. These commands are the 
change operatcar, the substitute and replace commands, the 
gdeiete aperatar, and delete command. The unnamec oufter 
15 filled each time any of these commands are used. 


ES 


q 


— 


ALPUANUMER 2 


<OGo Buffers 


= 
i. 


Delete Current 
and Store) 7 


Delete Current Lina 
and fppend is 
Contents oer Vee 


BK to review material 
ESC to return to mena 
Press return key to continue 


QO U 
“4 ~h ort 


Mm 


-! 
hed 


collectican F Buffer 
Wich lLabei 


pod 
} 


=} ote 
rmvunDe ~ 

a 

a 


mu 


Used toa Store the Last Nine 
is pDeletioans. The unnamed 
Buffer is the First oF 


These, 


by ny 


Ree ae) 
ia 
in O 


material 
to menu 
Continue 





" “lettered buffer name> = 


Feterences the Named 
Buffer 


Tyre 8 to review material 
Fress ESC to return toa menu 
Press return key te continue 





ee 


ee Se 


allied 


the 


Nesys 


Fae Ceo See 
PWT 8k cet toed 


t 
t 


Use e iole ite a 











ce ee ee 


#Giloawecd 


results. 


Feview material 
G return te Heme 
Key to conrcinue 


Fut the Contents 
of Huffer Named 
<c> at Cursar 


Type &K to review materiai 
Frees ESC to return to menu 
Prass return key to caentinus 


user By mMave 


Speed 1. 
ace neys 


ShHGwing roat feginning 


Fepeat ster c 
Move Cursar to Desir 
|!ocatisan 

17 peep 


Type BH to review material 
Press EStU to return to menu 
Press return key ta cantinue 





154 





Narrator: iy WO G1nes OF Cext are reversed. The wn lies 
butter can be used TG Gutk things richt. You would olace 
ae est Gin tm=a 22R6 YGU WiSN LG NOvS aMC Cyl A GALS G: 
lower case os. Then move the cursor toa ensere you want 
tne line and tyoe a lower case oO. TRe p command retrieves 
the line from the unnamed Buffer. An upper case F wiil 
Blso0 retrieve the line from the unnamed Buffer, bur it 
miaces the line befere the cursar. 


~Seamnana= atSs5 Gan De Use ween che named 
A Lliterai translation of this command is. “Fut 
ents of the buffer named «c> at the curcscar.” 





to a 


a The use of the capability to aroend 
buffer gives you the ability ta doe block moa 
entire paragraphs or seqments. In this examole 
use the Buffer named aq. THe first step is ta pasi 
cursor on the first line we want moved, then type a eo 
Guote fcliawed by the name of the buffer. lower c 
then a pa 
F 


Of lower case d*s to delete the line. THe 
third stes 15 ta move the cursor to the next line and 
again type a double guate followed ty the name ofr the 
ee. but this time using an upper case G since we want 
to apoend the line. Proceed in tnis fashion until thre 
whole garacgraph is in the buffer. Then move the cursar to 
the location you want the text placeca and type a deuble 

te followed by a lower case g and an upper or lower 

= 


pte 
“y 


2 


ALFHANUMERTICS 


SLIIMARY 
Butter = Temporary 
Location 


= Retrerernc= 


eview material 
to return to mene 
hey ta cantinue 


Still onsets ef Meanit=enioe :* SubStitutian 
with Vora crastee eeu eo ona 
=a seat Piaigia)  o}e uk cere sig; 


altave. 


Type BR to review material 
Press ESC to return te menu 
Fress return key ta continue 


Yideo sequence of user / ole ° String 7 


Gresesing appropriate keys jew string / «RET: = 
folicwed by screen snowing Search far Glad String and 
Replace with New String 


Remember, a Colon will 
Aopear on the Screen in the 
Lower Left Corner 


Type 2 tao review material 
Press ESC to return to menu 
Press return key to continue 





LG 


PLIDIO GRE 
Narrator: This section has presentes 4a great deal af 
SSioeSs Lntormaticn. You Rave been shown nce to riirieve 
amd store lines oft text in butters in order to reargenizes 
sentences and how to use the append capability te carry 
Gut a BGiock move. tr you are still not sure you 
understand the material, piease review it. 


*¥ee BRANCH BACK TO GDVANCED TOPICS x++ 


Marrater: This section will teach you new to make 
aGvanced substitutions using anotner colon command, colian 
Ss. 


Narrator : To enter this command, you must first press the 
colon key. then a lower case gs. Immediately after the s, 
vou type Mn. Followed by the search pattern. Then 
type another ish, followed by the replacement pattern 
and another Last, type a return to make vi carry 
out the command. Tt will search the current line for tne 
search pattern and replace it with the replacement 
pattern. 
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a a Sg er -Sm 





= 
Le 


*#*#*% RRANCH 


Still photo of manuscript 
wizth a caret and word to 


insert 





RACK. 





70 / Gia cee 
mew string 7 = 
Gilohal Search Gid 
String and Replace with 
ew String 


as 


Global in the Entire File 


Type B to review material 
Press ESC to return to menu 
Press return key to continue 


SUMMARY 


7s / Glad string 

new string / <RET> 
Search for Gid String and 
Replace with New String 

‘ Old Striney see. 
new string / «<RET> 
Global Search for Gid 
String and Replace with 
New String 


Type & to review material 
Fress ESC to return to menu 
Press return key to continue 





TQ ADVANCED TOPICS *** 
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More About Inserting Jext 


Type & to review material 


ESC to return to menu 
return key to continue 


Press 
eee 


AUDIQ ONE 


qarratoar: It you want to use the colon s commana tar 
Gicbai, or file-wide., search and reniace, vou would 

a lower case g at the start of the command strinca. 

1s followed By a slash. the string you want to reolace, 
and another slash. Then you type a lower case s fallowed 
by two slashes with nothing in between. This is because 
the lower case g marks the search pattern in all lines. 
After the two silashnes, type the replacement string 
followed Gy another slash and the return kev. 


Dictate at Or < THis section taught you how to use another 
cGlon command ta perform advance substitutions. When the 
colon s is preceded by the global, or lower case a, 
command, you Can replace a string throughout the file. 





#** ERANCH BACK TO ADVANCED TOPICS *** 


Warrator: fhis section will teach you a few shortcuts 
about inserting text. 





ALFHANUMERICS 
<CTRL? H 


ines Delete Last 
Input Hers 
(5 Tie Delete all Inout 
on Current Line 
CESC> = Terminate Insert 
Mode 


Type HR ta review material 
Press ESC to return to menu 
Press return key to cantinue 


SUMMARY 


Slat Delete Last 
input Character 

CTRL W Delete Last 
Input Ward 

Let Rie Delete all Input 
on Current Line 

“ESC? = Terminate Insert 

Mode 


Type K to review material 
Fress ESC to return to menu 
Press return key ta continue 


#** BRANCH EBACE TO ADVANCED TOFICS «*«*« 










Still photo of entrance to 
Maval Fostgqracuate School 
with characters NFS super-— 


imposed beneath sign 





Abbreviatians 


Type K to review material 
Press ESC to return to menu 
Press return key to continue 
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Marrator 


oe t,t 
metry als (LS 3 


weeiacor: 


AUDIO QNE 


Nunez 
ns while 
last inopu 
Geietes tre iast input word. A doit i gelete 
input on the current line. And 
key terminates input mode. 


as a reminder, 


This sectian has taught you a few shortcuts 


using the text editor. 


Narrator: 
command. 


#** BRANCH BACK TO ADVANCED TOPICS *** 


THis section discusses the abbreviaticn 


rot 


xo 








PICTURE 







i 
ideo SeQUEnCe Of User 
pressimg anpropriate keys 
Followed by screen showing 
mesults. 





ALFHANUMERTCS 












7aD <abbreviatian-: : 
S<long versions «<RKET> = 
Substitute <long versican-s 
for <abbreviatican+: 
Whenever <abbreviatioan?s 15 
typed 
{ 


ee rs ee ee 


Note that a Space is Typed 
Hetween Abbreviatian and 
Long Versian 

Type K to review material 
Press ESC to return to menu 
Freass return key to continue 









SUMMARY 
sab <abbreviation> < + 

<long versions «RET? = 
Substitute «long versican-s 
for <abbreviation-s 
Whenever cabbreviation? 15 
Typed 











Type BE to review material 
Press ESC to return to menu 
Press return key to continue 


£**% BRANCH BACK TO ADVANCED TOFICS **+# 











| 
yBing large documents, you may find your- | 
ge pnrase over and over. vi Gives you 

re t 
e 


= 
a we Sate eeepc Oe an ete yas fy <= SPs ee fee Sei eree ae 
am aooreviasation ror 2 LL ong BIPrinmse 


> 
4 
t 


sf 


such that typing the aobreviation wili automaticaiiy ex- 
pand into the loanger phrase. The format of the command is 
shown. This colon command uses the first two occurrences 
of a Blank ta set off the abdbreviation. The second tlank 
is tollawed by the loanger phrase. When it’s all entered, 
type a return. Then any time you type the abbreviation in 
the file, vi will expand it into the longer pnrase. 






Marratar: The abbreviation command, colon ab. qives you a 
great deal of flexibility in entering long phrases 
frequentiy within a file. 
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Copies 


bh 


bh 
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